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BASIC  RIFLE  MARKSMANSHIP  TRAINER'S  GUIDE 


FOREWORD 


PURPOSE 

The  purpose  of  this  Guide  is  to  essist  trainers  involved  with  the  teaohing  of  baslo  rifle 
marlmanahip  (BRM)  in  acquiring  the  knowledge  and  skills  neoessary  to  be  a  more  effeotlve  instructor  of. 
baslo  shooting  skills.  Additionally,  this  Guide  serves  as  an  introduction  to  the  revised  Baslo  Rifle 
Marksmanship  Program. 

SCOPE 


This  Guide  has  been  designed  speolflcally  for  the  instructor  of  entry-level  marksmanship.  All 
aspeots  of  the  newly  developed  BRH  program  are  dlsoussed.  However,  this  Guide  speolfloally  addresses 
baslo  shooting  fundamentals  that  apply  to  all  small  anus  and  is,  therefore,  a  valuable  souroe  of 
Information  for  all  units  with  M16A1-armed  personnel. 

There  is  no  Intent  that  this  Guide  serve  as  a  one-stop  referenoe  for  all  marksmanship  training. 
Several  areas,  suoh  as  meohanioal  training,  have  not  been  included  in  recent  researoh  efforts  as  the 
material  oontalned  in  current  literature  is  considered  adequate. 

It  will  be  noted  that  muoh  information  in  this  Guide  is  new.  The  rationale  for  eaoh  change  is 
explained  in  detail.  The  fundamentals  oontalned  here  will  be  lnoluded  in  change  3  of  FM  23-9,  M16A1 
Rifle  and  Rifle  Marksmanship. 

HOW  TO  USE  THIS  GUIDE 

Any  individual  Involved  with  marksmanship  instruction  should  initially  read  the  entire  Guide  and 
than  review  appropriate  portions  of  the  Guide  before  speolflo  training  periods.  The  Guide  is 
organized  to  faollltate  this  type  of  use. 

PREPARATION  OF  GUIDE 

This  document  was  prepared  under  Contraot  Number  MDA  90379-M-7322  by  Mellonlos  Systems 
Development  Division  of  Litton  Systems,  Ino.;  the  US  Army  Researoh  Institute,  Fort  Banning  Field  Unit; 
and  the  US  Army  Infantry  Sohool.  . 

RECOMMENDED  CHANGES 

This  Guide  represents  several  ohanges  from  previous  marksmanship  instruction.  It  is  also  the 
first  attempt  at  providing  a  publication  for  the  trainer  of  baslo  marksmanship.  The  experlenoe  gained 
through  field  Implementation  will  be  Invaluable  in  making  this  a  better  Guide.  Recommended  ohanges 
concerning  the  oontent  of  the  instruction,  the  organization  of  this  Guide,  or  other  marksmanship  ideas 
will  be  welcomed.  All  recommended  changes  will  be  fully  evaluated  by  subject  matter  experts.  The 
preaddrersed  tear-out  page  at  the  back  of  this  book  can  be  used,  or  address  recommendations  to: 
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INTRODUCTION 


HISTORY  OF  AMERICAN  MARKMANSHIP 

During  our  early  days,  tha  US  frontiersman  became  world  ranownad  with  hla  rifle.  Ha  could 
aooorapliah  amazing  feats  oomparad  bo  other  markaman.  Although  tha  frontlaraman  loarnad  hla  akllla 
from  ohildhood  and  kapt  than  ourrant  hunting  gama  and  fowl,  markamanahlp  waa  oonaidarad  an  inborn 
trait,  Consequently,  sharpshooters  for  tha  Army  ware  selaotad,  rather  than  trained. 

Tha  theory  of  "natural  markamanahlp"  waa  phased  out  with  the  pasalng  of  the  frontier.  The  Army 
establlahed  the  Sohool  of  Musketry,  where  systematic  training  was  given  to  markamanahlp  lnatruotors. 
The  aohool  of  Musketry,  and  later  tha  Infantry  Sohool,  produced  well-qualified  lnatruotors  who  were 
able  to  maaa-traln  Infantrymen  in  rifle  akllla  for  World  War  I.  During  World  War  II,  it  waa  found 
that  the  hastily  trained  riflemen  had  dlffloulty  with  obscure  targets  and  often  did  not  fire  at  all. 
Aimed  fire  became  laaa  common  and  many  engagements  were  deolded  by  sheer  weight  of  ammunition.  Again, 
in  Korea,  oombat  troops  developed  the  tendency  to  substitute  quantity  for  quality,  choosing  to  fire  a 
large  volume  of  ammunition  instead  of  aimed  fire.  The  Korean  War  brought  renewed  emphasis  on 
marksmanship.  In  Vietnam,  with  the  introduction  of  the  fully  automatic  M16  rifle,  the  use  of 
well-aimed  fire  was  almost  nonexistent,  and  the  ability  of  the  Amerloan  soldier  to  hit  the  enemy  at 
oombat  ranges  continued  to  deteriorate. 

THE  COURSE  OF  FIRE 

Two  basic  approaches  have  bean  employed  by  the  US  Army  to  teaoh  baalo  markamanahlp:  the  known 
dlatanoe  (KD)  approach  and  the  TRAINFIRE  approaoh.  The  KD  approach  (still  employed  by  the  US  Marine 
Corps),  used  by  the  Army  until  the  late  1950 'a,  was  characterized  by  firing  at  bull's-eye  targets 
looated  at  selected  known  distances  (200,  300,  and  500  yards)  on  an  open  range.  The  looatlon  of  eaoh 
bullet  strike  waa  marked  with  spotters  by  individuals  in  the  "pits." 

Through  analysis  of  oombat  actions  in  Korea,  it  was  found  that  many  soldiers  had  dlffloulty 
applying  the  firing  skills  they  had  learned  on  the  KD  range  to  the  engagement  of  oombat  targets— there 
were  no  bull's-eye  targets  on  the  battlefield. 

With  the  recognition  of  the  importance  of  the  transfer  of  skills  learned  in  training  to  those 
used  in  oombat,  it  was  considered  neoessary  to  examine  the  realism  of  the  ourrent  training  in  this 
respect.  TRAINFIRE  was  an  attempt  to  develop  and  evaluate  a  rifle  markmanshlp  training  program 
designed  for  maximum  rapid  transfer  to  combat  conditions.  The  original  TRAINFIRE  program  as 
implemented  had  80  hours  of  instruction,  with  many  hours^of  field  firing  at  pop-up  targets.  It  also 
contained  many  trips  back  to  the  25-meter  line  where  fundamentals  were  ralnforced  and  exact  bullet 
strike  locations  oould  be  examined.  Slnoe  the  adoption  of  the  TRAINFIRE  oonoept,  as  a  result  of  1954 
studies,  the  field  fire  orientation  of  basio  rifle  marksmanship  has  cnanged  little.  However,  major 
ohanges  have  occured  in  the  amount  of  time  allowed  for  training,  the  number  of  rounds  of  ammunition 
allooated  for  live  firing,  and  the  quality  of  downrange  feedback  (where  bullets  hit).  In  general,  the 
trend  has  been  to  allooote  either  fewer  hours  or  rounds,  or  both,  to  eaoh  phase  of  training.  The  time 
allooated  to  the  fundamentals  of  shooting  at  25  meters  was  reduced  considerably  and,  except  for 
zeroing,  all  knowledge  of  precise  bullet  strike  was  lost  from  the  program. 

Even  a  casual  observation  of  soldiers  undergoing  the  most  recent  TRAINFIRE  program  revealed  major 
problems.  The  soldier  was  overloaded  with  knowledge  requirements,  was  given  inadequate  time  for  skill 
practice,  was  given  only  one  opportunity  to  master  a  complex  zeroing  procedure,  and  was  expeoted  to 
develop  shooting  skills  without  knowledge  of  performance.  Therefore,  a  major  thrust  of  the  new 
program  is  to  simplify  procedures,  foeus  only  on  the  oritiosl  skills  required  to  hit  targets,  provide 
adequate  feedback  of  shooting  performance,  and  eliminate  confusion.  In  effect,  the  best  aspeots  of 
the  KD  program  and  the  TRAINFIRE  program  have  been  combined  for  presentation  within  ourrent 
constraints  of  time  and  money. 

DETERIORATION  OF  SHOOTING  SKILLS 

The  American  soldier  does  not  shoot  as  well  as  he  is  capable.  This  statement  is  generally 
aooepted  throughout  the  United  States  Army.  The  shooting  skills  of  the  American  soldier  have 
deteriorated  over  the  years  and  are  considered  to  be  at  an  unacceptably  low  level  today.  No  conscious 
decisions  have  been  made  which  directly  contribute  to  this  deterioration  of  shooting  skills;  however, 
many  factors  have  had  Influence  on  this  situation. 

Many  high  priority  and  Important  subjects  have  been  in  competition  for  the  time  previously 
devoted  to  marksmanship  training.  The  introduction  of  mass  destruction  weapons,  antitank  guided 
missiles,  and  other  complex  and  highly  sophisticated  weapons  and  equipment  tend  to  detract  from  the 
importance  once  placed  on  rifle  marksmanship. 
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Th«  oontlnilng  requirement  to  oonduot  training  in  tha  minimum  amount  of  tlma  at  minimum  oost  has 
also  had  lr.fluanoa  on  tha  Marksmanship  program. 

Tha  transfar  fr-m  KD  firing  to  TRAINFIRE  and  subsequent  modifications  to  TRAINFIRE,  which 
rasultad  In  lass  knowladga  of  downranga  parformanoa,  addad  to  tha  datarloratlon  of  marksmanship  skills 
without  it  balng  obvious  to  tha  avaraga  training  obaarvar.  Tha  lack  of  downranga  faadbaok  and  tha 
laok  of  knowladga  oonoarnlng  bullat  strlka  mada  It  easy  to  lgnora  tha  problam.  Standards  wars 
adjusted  downward  to  allow  for  bad  shooting  and  soldiers  hava  been  given  tha  "benefit  of  the  doubt"  to 
Insure  that  a  high  qualification  rate  was  attained. 

Several  events  hava  ooourred  whloh  have  taken  the  rifle  out  of  tha  soldier's  hand:  physloal 
training  exerolses  with  the  rifle  arc  no  longer  oonduoted,  bayonet  training  and  associated  assault 
oourses  using  the  rifle  are  seldom  oonduoted,  dismounted  drill  with  tha  rifle  has  bean  reduoed,  and 
security  requirements  have  been  inareaaed— resulting  in  soldiers  being  able  to  handle  the  rifle  only 
during  offlelal  training  time.  The  soldier  Is  no  longer  familiar  with  his  basle  weapon. 

Many  faotors  have  thus  contributed  to  the  deterioration  of  shooting  skills.  However,  ourrently  a 
major  effort  Is  underway  to  Improve  the  marksmanship  skills  of  the  American  soldier.  This  Guide  and 
tha  revised  Baslo  Rifle  Marksmanship  Program  constitute  tangible  evldenoa  of  this  effort.  More 
Importantly,  this  effort  has  tha  support  of  oommanders  at  the  highest  eohelons.  The  success  of  this 
effort  hinges  on  the  contributions  of  you— the  marksmanship  trainer.  Your  dadioatlon  to  this  effort 
will  Insure  that  the  Amerioan  soldier  will  again  be  known  for  his  expertise  with  tha  servloe  rifle. 

IMPORTANCE  OF  BASIC  RIFLE  MARKSMANSHIP 

"Many  current  Army  regulations  and  polioles  place  Insufficient  emphasis  on  Individual,  orew,  and 
unit  marksmanship.  If  the  fighting  Army  does  nothing  else,  we  must  be  able  to  hit  our  targets. 
Conversely,  If  we  do  aU  other  things  right,  but  fall  to  hit  and  kill  targets,  we  shall  lose."  This 
Is  the  lead  sentence  In  tha  US  Army  Vice  Chief  of  Staff's  11  Deo  1980  Marksmanship  memorandum.  Over 
tha  years,  tha  markmanshlp  ability  of  an  individual  has  bean  a  predictor  of  his  overall  worth  as  a 
soldier  In  oombat.  Additionally,  tha  oolleotlve  marksmanship  ability  of  Its  soldiers  has  been  an 
aaourate  predictor  of  the  overall  worth  of  an  army. 

Soldiers,  regardless  of  their  Job,  must  ultimately  rely  on  the  rifle  for  Individual 
protection — perhaps  to  save  their  own  lives.  All  soldiers  will  funotlon  more  effectively  when  they 
are  confident  that  their  skill  with  tha  service  rifle  will  Insure  their  personal  protection. 

The  oombat  power  that  oan  be  generated  by  Amerioan  Armed  Foroos  Is  staggering.  Unfortunately, 
the  full  foroa  of  this  oombat  power  oould  not  to  be  applied  In  Vietnam  nor  can  it  be  applied  in  other 
limited  conflicts  that  may  arise.  To  Insure  the  seourlty  of  the  nation,  we  must  be  prepared  for 
all-out  war;  however ,  the  aotual  involvement  of  oombat  foroes  may  be  more  alosely  related  to  a  "rifle 
1  versus  rifle"  environment  than  a  high  Intensity  all-out  war.  It  Is  dlffloult  to  visualize  any 
military  oonfllot  that  will  not  roqulre  all  soldiers  to  be  proficient  with  the  servloe  rifle,  given 
the  high  mobility  of  all  foroes,  the  fluid  environment  expected  on  the  battlefield,  and  the  inability 
to  provide  oomplatad  seourlty  in  rear  areas.  Therefore,  the  requirement  for  American  soldiers  to  be 
proflolent  with  the  service  rifle  takes  on  added  importance. 

THE  MARKSMANSHIP  TRAINER 

The  marksmanship  trainer  is  an  individual  assigned  as  a  committee  group  Instructor,  drill 
sergeant,  squad  leader,  section  leader,  or  platoon  leader.  In  short,  EVERY  SUPERVISOR  IN  THE  ARMY 
SHOULD  BE  A  QUALIFIED  RIFLE  MARKSMANSHIP  TRAINER.  The  term  "trainer"  is  used  in  this  Guide  to 
indloate  any  individual  that  is  Involved  with  the  teaching  of  marksmanship  skills.  The  importance  of 
your  Job  as  a  marksmanship  trainer  cannot  be  overemphasized.  The  degree  of  marksmanship  p< oflciency 
attained  by  the  soldier  Is  largely  dependent  on  the  teaching  of  marksmanship  fundamentals  during 
entry-level  training,  but  proper  refresher  training  and  skill  retention  praotioe  must  be  provided 
during  all  subsequent  assignments  to  insure  oombat  readiness. 
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THE  BASIC  APPROACH 

It  should  be  remembered  ch«t  this  Quids  is  dlrsotsd  at  teaohlng  basic  marksmanship  skills  to 
svsry  soldisr  in  tha  Army.  Tharafora,  tha  approach  to  baslo  marksmanship  is  designed  to  place 
emphasis  on  those  few  key  factors  that  have  major  Influence  on  bullet  strike,  while  minimizing  or  not 
addressing  those  faotors  that  Influence  bullet  strike  an  lnoh  or  two.  This  approaoh  also  places 
emphasis  on  a  high  first  round  hit  probability  for  all  olosa-ln  targets.  There  are  four  primary 
reasons  for  this. 

1.  Threat  analysis  places  most  personnel  targets  within  200  maters,  with  tha  majority  of 
targets  being  at  150  metera  or  closer. 

2.  A  trained  firar  using  an  M16  rifle  of  average  quality  with  standard  sarvloa  ammunition 
la  oapabla  of  hitting  every  paraonnal  target  out  to  ranges  of  200  maters. 

3.  Enemy  paraonnal  from  0  to  150  maters  pose  an  immediate  threat  to  the  soldier's  life. 

It  la  Important  for  all  soldiers  to  have  full  confidence  in  their  ability  to  kill  every  enemy  soldier 
they  oan  see  at  this  range. 

<t.  Assistance  in  engaging  personnel  targets  at  ranges  beyond  200  meters  oouid  be  expected 
to  case  from  indirect  fire,  air  support,  or  other  weapon  systems. 

The  previous  program  oonalsted  of  a  qulok  zero  procedure  and  the  engagement  of  targets  out  to  300 
meters  (most  of  which  were  missed)  with  no  feedback  on  misses  and  no  feedbaok  on  the  location  of  hits. 
The  ourrent  program  is  deslgsnd  to  develop  and  Improve  skills  at  a  slower  pace,  providing  preolse 
feedbaok  on  the  first  75  rounds  fired,  and  produoe  a  soldier  that  is  confident  of  hitting  all  oloae-ln 
and  most  distant  targets  as  well. 

In  general,  the  key  features  of  the  BRM  program  are: 

1.  Simplified  marksmanship  fundamentals  which  focus  only  on  the  faotors  that  contribute 
most  to  hitting  targets. 

2.  Simplified  zeroing  targets  that  result  in  fewer  zeroing  errors  and  promote  an 
understanding  of  the  zeroing  process. 

3.  Firing  at  scaled  silhouette  targets  on  the  25-meter  range,  that  provides  for  skin 
practice  in  engaging  silhouette  targets,  with  aoourate  feedback  on  hits  and  misses.  This  exerolse 
requires  the  use  of  the  long-range  sight,  whioh  causes  bullet  lmpaot  to  coincide  with  point  of  aim. 

U.  Downrange  feedbaok  (75  and  175  meters)  that  allows  a  oheok  of  the  zero  at  distant 
targets;  provides  knowledge  of  bullet  trajectory,  ef feats  of  wind,  effects  of  gravity;  and  lnoludes 
effective  practice  in  hold-off.  When  available,  a  standard  KD  range  is  used  for  this  period. 

5.  Zero  confirmation  gives  the  soldier  and  trainer  a  final  check  of  fundamental  ability 
and  instills  confidence  in  the  zero  before  the  record  fire  portion  of  BRM.  This  exerolse  also  permits 
the  soldier  to  make  any  necessary  minor  adjustments. 

6.  Combat  firing,  conducted  the  morning  of  record  fire,  effectively  improves  soldier 
performance.  This  exercise  tasks  the  soldier  to  use  all  the  skills  trained  during  BRM  against  a 
difficult  engangement  scenario. 

7.  A  revised  qualification  course  that  increases  the  minimum  hits  required  to  qualify  from 
43  percent  (17  of  40)  to  58  percent  (23  of  40). 

To  better  understand  the  approaoh  to  baslo  marksmanship,  assume  that  there  are  at  least  two 
separate  and  different  set  of  skills  associated  with  marksmanship-competitive  marksmanship  and  combat 
shooting.  Precision  is  required  in  the  training  of  the  competitive  shooter.  Armed  with  a  rifle  and 
ammunition  capaole  of  consistently  shooting  half  minute  of  angle*,  the  competitive  shooter  is  provided 
with  unlimited  time,  ammunition,  and  facilities  for  the  purpose  of  refining  marksmanship  skills.  All 
skill  practices  are  performed  with  Immediate  feedbaok  of  where  each  bullet  hits.  Any  factor  that 
causes  the  bullets  to  stray  from  a  four-square-inch  area  on  a  distant  target  must  be  of  concern  to  the 
competitive  shooter.  Accordingly,  a  list  cf  fundamentals  for  the  competitive  shooter  must  Include  all 
faotors  that  have  the  slightest  Influence  on  the  strike  of  the  bullet. 


■Minute  of  angle  is  explained  in  the  ballistics  section. 
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A  more  general  and  less  detailed  program  Is  required  for  the  baslo  soldier  learning  combat 
marksmanship.  The  soldier  Is  provided  with  a  weapon  and  ammunition  combination  that  may  be  oapable  of 
firing  only  three  minutes  of  angle,  and  is  provided  with  limited  time,  ammunition,  end  facilities  '  i 
learn  shooting  skills.  However,  the  soldier  Is  not  required  to  hit  a  four-square-lnoh  area.  The 
soldier  receives  maximum  oredlt.  during  reoord  fire  for  hitting  anywhere  on  a  700-square-inoh  target 
(E-type  silhouette).  Given  the  many  constraints  associated  with  teaching  soldiers  to  ahoot—laok  of 
shooting  experience  of  entry-level  soldiers,  limited  time,  ammunition,  and  facilities,  and  Inadequate 
numbers  of  trained  Instructor  personnel — it  appears  logical  that  the  list  of  shooting  fundamentals 
developed  for  the  initial-entry  soldier  should  be  somewhat  different  than  a  list  prepared  for  the 
competitive  shooter. 

The  fundamentals  previously  taught  to  entry-level  soldlors  contained  many  faotors  that  would  be 
more  appropriately  Introduced  In  advanoed  marksmanship  or  a  competitive  program.  The  average  soldier 
has  been  overwhelmed  with  emphasis  on  several  faotors  that  have  only  minor  Influence  on  the  strike  of 
the  bullet.  Meanwhile,  soliders  have  been  missing  half  of  the  700-square-inoh  targets.  The  baslo 
approach  Is  to  conduct  training  which  will  give  all  soldiers  confidence  that  they  oan  hit  combat 
targets. 


ivim'v  ia  vvwk  w,-.  v.  i 
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IKE  BASIC  INGREDIENTS 


Any  shooting  performance  represents  the  collective  capability  of  the  rifle,  awnunition,  and 
shooter.  Before  the  contribution  required  of  a  soldier  can  be  determined,  the  capabilities  of  the 
rifle  and  ammunition  used  by  the  soldier  must  be  known.  Because  this  information  was  not  readily 
available  in  reliable  form  for  typical  rifles,  firing  tests'  were  conducted  to  determine  the 
performance  capability  of  the  typical  rifle.  The  requirements,  training  procedures,  and  standards  In 
the  current  program  are  based  on  the  performance  rnaraoteristios  of  the  typioal  M16A1  rifle  flrlna 
typical  service  ammunition.  • 
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AMMUNITION 

The  basic  marksmanship  trainer  has  little  control  ever  the  quality  of  training  ammunition. 
Ammunition  purchased  by  the  Army  must  be  capable  of  fir'ng  a  four-inch  or  smaller  group  at  200  yards; 
therefore,  the  ammunition  is  relatively  accurate  and  shiuld  not  be  of  concern  to  the  baslo 
marksmanship  trainer.  Some  small  difference  In  performance  may  be  noted  between  lots;  therefore,  it 
would  be  ideal  if  *11  firing  from  zero  to  record  fire  i as  accomplished  with  the  same  lot  of 
ammunition.  Service  rifle  ammunition  is  manufactured  !n  lots  of  one  to  three  million  rounds,  so  it  Is 
normal  to  find  the  same  lot  being  used  for  a  complete  jyele  of  training. 

RIFLE  QUALITY 

Unlike  the  ammunition,  there  are  many  variables  nssooiated  with  the  rifle  over  whloh  the 
marksmanship  trainer  ha?  some  control. 


The  local  direct  support  maintenance  facility  can  perform  five  baslo  serviceability  cheoks.  Any 
weapon  not  meeting  specifications  will  be  repaired  or  eliminated  from  the  aotlve  Inventory 
Unfortunately,  passing  ail  serviceability  cheeks  is  no  guarantee  that  a  ririe  will  shoot  accurately. 
Therefore,  any  time  a  weapon  that  has  passed  direct  support  maintenance  serviceability  checks  is 
suspected  to  be  the  cause  of  large  shot  groups,  it  should  be  fired  by  an  experienced  marksman.  A 
record  of  shot  group  sizes,  fired  by  an  experienced  marksman,  has  proven  to  be  an  indicator  of  future 
weapons  performance.  It  is,  therefore,  recommended  that  a  record  be  maintained  for  each  weapon 
assigned  to  a  company.  This  record  should  contain  trie  average  shot  group  size  each  weapon  is  capable 
of  firing  as  well  as  the  qualification  scores  fired  by  each  weapon  during  previous  firings.  This 
procedure  will  eliminate  the  possibility  that  a  bad  shooting  performance  is  oaused  by  the  weapon  or 

ammunition,  and  will  allow  attention  to  be  rightfully  focused  on  the  individual's  application  of 
shooting  fundamentals. 


pie  importance  of  devoting  time  to  rifle  quality  is  illustrated  in  figure  1.  The  top  targets 
were  fired  with  an  M16  that  passed  all  available  serviceability  ohecks  (cheoks  conducted  on  two 
separate  occasions  by  the  Array  Marksmanship  Unit  and  the  Direot/Ceneral  Support  Sma]'  Arias  Maintenance 
Shop  at  Fort  Bennlng,  Georgia),  and  the  bottom  targets  were  fired  by  the  same  weapon  after  the  upper 
receiver  was  replaced.  To  insure  this  type  of  repair  is  made,  however,  someone  must  identify  the 
weapon  as  a  bad  shooting  weapon.  1 
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These  four  targets  wars  fired  by  the  same  flrer  with  the  seme  rifle  from  the  aame  supported  position 
ot»  a  25-meter  range.  Before  firing  the  first  two  five-round  groups  (targets  1  and  2),  the  rifle 
passed  basic  serviceability  oheoks:  barrel  straightness,  headspace,  bore  erosion,  muzzle  erosion,  and 
trigger  pull.  Additionally,  a  physical  measurement  of  the  bore,  a  cheek  of  torque  readings,  and  the 
reoordlng  of  muzzle  velocity  for  several  rounds  found  those  measures  to  be  well  within  speolfloationa. 
The  next  two  five-round  groups  (targets  3  and  <0  were  fired  after  the  upper  receiver  was  replaoed. 

With  knowledge  that  the  rifle  would  not  shoot  aoourately,  the  decision  to  replace  the  upper  reoelver 
was  a  Judgement  cell.  Remember,  the  only  wav  to  determine  If  this  type  of  repair  is  needed  Is  to 
Identify  the  rifle  as  a  bad  shooting  rifle.  Note  also  that  targets  1  and  2  have  bullet  holes  whloh 
are  not  round.  This  lndioates  that  the  bullets  had  not  yet  stabilized  when  they  hit  the  target,  an 
lndloatlon  of  a  bad  weapon. 

Figure  1.  Serviceability  firing  oheoks. 
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THE  SOLDIER 

With  confidence  that  the  rlflaa  In  the  erne  room  are  all  of  high  quality  and  that  good  ammunition 
will  be  delivered  to  the  firing  range,  attention  oan  be  turned  to  the  soldier— who  contribute!  the 
largeat  number  of  variables  to  the  firing  prooeaa.  Good  shooters  are  made,  not  corn.  It  helps  to 
have  good  ayes  and  good  musale  coordination,  but  praotloally  every  soldier  allowed  to  enlist  In  the 
Army  la  oapabla  of  becoming  an  expert  with  the  Mt6A1  rifle.  You  may  expect  the  following  with  a  new 
group  of  entry-level  soldiers^: 
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1.  Eighty-seven  percent  ara  right  handed  and  will  feel  comfortable  firing  from  the  right 
shoulder. 

2.  Eleven  paroent  ara  left  handed  and  will  feel  comfortable  firing  from  the  left  shoulder. 

3.  Two  paroent  will  not  be  sure  of  whioh  shoulder  they  prefer  to  fire  from.  (These  soldiers 

will  not  have  a  strong  dominant  hand,  but  Is  normally  better  to  have  them  fire  with  the  hand  that  i. 

matohes  their  dominant  eye.) 

4.  A  percent  will  have  a  dominant  eye  (app  A)  that  Is  different  from  their  dominant  hand. 

(Individuals  with  a  strong  dominant  hand  will  normally  prafar  to  fire  with  their  dominant  hand  and  * 

initially  use  a  patoh  over  thalr  nonfiring  eye.) 

5.  Five  paroent  will  have  dlffloulty  Keeping  the  nonfiring  eye  olosed.  (Some  of  these  will 
learn  faster  with  on  eye  patch  on  the  nonfiring  eye.) 

6.  Twenty  paroent  will  need  to  wear  glasses  and  will  have  a  good  pair  of  glasses. 

7.  Twenty  percent  will  be  able  to  shoot  batter  with  glasses  but  will  not  have  glasses  or  will 
not  wear  them  during  marksmanship  training.  (If  you  want  your  soldiers  to  shoot  their  best,  this 
Item  should  be  oheoked.  If  they  have  glasses,  insist  that  they  be  worn  Tor  training.) 

8.  Twenty  peraent  will  Initially  have  soma  fear  of  firing  the  rifle. 

9.  Fifty  peraent  will  have  no  previous  shooting  experlenoe. 

It  Is  to  your  advantage  to  know  your  soldiers'  traits  berore  the  start  of  formal  marksmanship 
training  and  resolve  potential  problems. 


BALLISTICS 


The  introduction  of  downrange  feedback  and  other  efforts  to  Improve  marksmanship  require  some 
knowledge  of  bullet  flight  characteristics.  When  the  5.56  projectile  .is  launched  Into  the  earth's 
atmosphere  at  some  2,200  miles  per  hour  (raph),  it  is  acted  on  by  various  forces  and  elements;  for 
example,  gravity,  wind,  temperature,  atmospheric  pressure,  humidity,  and  variability  among  bullets. 
There  Is  enough  variability  associated  with  the  firing  of  each  round  that  you  should  not  except  to  see 
many  shot  groups  with  three  bullets  in  the  same  hole.  However,  most  of  the  Items  have  negligible 
influence  on  the  high  velocity  5.56  bullet  and  are  of  no  direct  oonoern  to  the  basio  marksmanship 
trainer.  Variability  caused  by  the  shooter  is  the  most  Important  variable  and  will  be  covered  later. 

There  are  three  factors  that  Influence  bullet  strike  to  such  an  extent  that  they  must  be 
dlsousaed  In  detail:  minute  of  angle,  gravity,  and  wind. 

MINUTE  OF  ANGLE 

A  minute  of  angle  is  the  standard  unit  of  measure  used  In  adjusting  rifle  sights  and  many  other 
ballistic  related  measurements  or  adjustments.  It  was  used  In  a  previous  section  of  this  Guide  to 
indicate  the  aoauraoy  of  a  rifle.  Minute  of  angle  is  explained  here  to  assist  In  understanding  three 
things: 


1.  How  sight  ohanges  will  effeot  bullets  at  range. 

2.  How  shot  group  size  will  increase  at  range. 

3.  How  a  small  movement  of  the  rifle  during  firing  will  cause  bullets  to  miss  the  target. 
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You  may  raoall  from  map  raiding  instruction  that  a  olrola  la  divided  Into  360  degrees.  Each 
degree  Is  further  divided  Into  60  Minutes,  so  that  a  olrola  contains  21,600  Minutes  (360  a  60).  As 
Indicated  by  figure  2,  at  a  dlstsnoe  of  100  yarda  one  Minute  of  angle  la  equal  to  1  lnoh.  The  rule  to 
remember  la  that  one  Minute  of  en^le  la  equal  to  1  lnoh  at  100  yards.  As  you  oan  see  In  figure  2, 
when  the  oirole  Is  Increased  to  a  radius  of  200  yarda,  the  angle  eovers  twioe  the  distance  It  did  at 
100  yards,  or  2  inches.  And,  of  course,  the  rule  applies  as  range  lnoreaaea— >3  inohes  at  300  yards,  4 
lnohes  at  400  yards.  Remember  these  three  things: 

1.  One  minute  of  angle  Is  equal  to  1  lnoh  at  100  yarda. 

2.  Onoe  the  angle  Is  established,  the  width  covered  will  inorease  In  dlreot  proportion  to 
range— If  It  is  1  lnoh  at  100  yards,  It  will  be  2  lnohes  at  200  yarda,  eto. 

3.  One  click  of  adjustment  on  the  H16  rifle,  for  windage  or  elevation,  Is  equal  to  one  minute 
of  angle. 
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Eeoh  click  of  windage  (rear  sight)  or  elevation  (front  sight)  adjustment  on  the  H16  rifle  is  equal  to 
one  minute  of  angle,  or  1  inch  at  100  yards.  Since  the  M16  sight  radius  (distanoe  from  the  front  to 
rear  sight)  is  19  3/M  inohes,  an  actual  sight  movement  of  only  5/ (000  inoh  moves  the  bullet  strike  1 
inch  at  100  yards,  2  inohes  at  200  yards,  etc.  You  ran  see  that  a  small  movement  of  the  rifle  during 
firing  would  oause  a  large  error  at  distant  targets. 


Figure  2.  Minute  of  angle. 


When  target  ranges  were  measured  in  yards,  it  was  simple  to  remember  sight  ohange  informtlon— 1 
inch  at  100  yards,  1/M  inch  at  25  yards,  eto.  Using  the  metric  system,  it  makes  it  more  difficult. 
However ,  since  a  meter  is  only  3  1/3  inohes  longer  than  a  yard,  the  rule  provides  an  idea  of  what 
effect  sight  changes  will  have  at  various  ranges. 


m«  metric  lyitw  of  measurement  1*  now  used  for  most  measurements .  Thia  Guide  uses  inohe* 
several  times  because  the  US  customary  unit  of  measurement  la  mere  familiar.  You  snould  know  tho 
following: 

1  Inoh  ■  2  1/2  oentlaeters  (2.54) 

1  yard  *  .9  meters  (.9144) 

1  centimeter  »  .4  inohas  (.3938) 

1  meter  a  1.1  yarda  (1.0937) 

1  Mtar  ■  100  oantinatera 

1  oantiaatar  a  10  millimeters 

How  fat  deaa  ona  olick  of  windage  or  elevation  nova  tha  strika  of  th«  buUat  at  25  meters?  At  25 

yarda.  it  would  ba  1/4  inoh,  ao  at  25  matara  (27.5  yarda),  it  would  ba  a  llttia  mora  than  1/4  inoh,  or 

.7  oantlmatara.  Also  nota  that  .7  oantimotara  la  tha  same  as  7  mllllmatars. 

Figure  3  depicts  two  bullets  that  are  1  inoh  apart  at  25  matara.  Tha  aama  rule  applies  as  to  tha 

lnoreaaa  in  dlstanca  batwaan  bullets  aa  range  increases— -if  bullets  are  2  inches  apart  at  50  metera, 
they  will  be  4  Inches  apart  at  100  aatars,  8  Inches  apart  at  200  metera,  etc. 
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In  effect,  the  angle  oreated  by  these  two  .bullets  between  the  rifle  and  the  25-metar  line  will  not 
ohange  as  the  bullets  oontlnue  Jownrange.  Therefore,  the  bullets  will  be  2  Inches  apart  at  50 
neters,  3  inohes  apart  at  75  meters,  etc.  At  175  meters,  they  will  be  7  Inches  apart.  Nota  that  the 
shot  groups  at  175  meters  will  be  seven  times  larger  than  they  were  at  25  meters.  Just  remember  that 
the  angles  do  not  change;  therefore,  the  range  (175  meters)  divided  by  the  zero  distance  (25  meters) 
is  equal  to  the  expeoted  increase  in  shot  group  size  (7X). 

Figure  3.  Shot  group  width  as  e'-funotion  of  range. 

GRAVITY 

Slnoe  the  H16  fires  a  high  velocity  round,  it  has  what  is  often  referred  to  as  a  "flat 
trajeotory"  from  0  to  300  meters.  What  this  means  is  that  when  the  H16  rifle  is  zeroed  for  250 
meters,  the  path  of  the  bullet  above  or  below  the  line  of  sight  is  less  than  that  for  most  other 
military  rifles.  This  is  important  because  it  allows  targets  from  0  to  300  meters  to  be  hit  using 
approximately  the  same  point  of  aim.  However,  beoause  of  gravity,  no  bullet  travels  in  a  straight 
line. 
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inah.I in  w«i«ht  to  a  bullat  (ooln,  kay,  ato.).  Hold  tha  objaot  at 

la  flradb«t*«fcaooIi.*r  #?d  dr?p  U  th*  “■*  *ff»ot  gravity  haa  on  a  5.56  bullat  that 

bullat  **•  bullat  la  aupportad  by  tha  rtfla  until  firing,  but  tha  aoaant  tha 

hand  <sJI  fig!£n^  >U’  U  **  *0t*d  °"  by  *r,vity  ln  th«  »“•  «»nnar  aa  a  bullat  you  drop  fro«  you 


Thi*  chart  shows  that  the  effeot  of  gravity  on  a  bullet  fired  from  a  rlfla  la  tha  same  aa  If  tho 
bullot  vaa  dropped  by  hand.  In  a  llttla  more  than  1/3  aaoend  tha  bullat  falls  24  inohas  and  travala 
300  meters.  Tha  time  bands  ara  keyed  to  tha  fir  ad  bullat  at  25-meter  Intervale— the  lower  banda  are 
wider  apart  baoausa  tho  bullat  loses  velocity  more  rapidly  as  range  increases. 

figure  4.  Ef foots  of  gravity. 

figure  5  shows  tha  bullat  path  for  a  rifle  boroslghtad  (tha  bora  of  tha  rlfla  pointed  at  tha 
target,  line  of  sight  being  through  tha  bora)  on  a  300-mater  target.  Aa  shown  In  figure  5,  the  bullot 
drops  16  Inohas  by  tha  time  It  raaohas  250-maters  or  24  Inohas  at  a  dlatanoa  of  300  metera. 
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When  the  bore  of  the  rifle  Is  alined  with  a  distant  aiming  point,  tha  affaots  of  gravity  ara 
significant— causing  the  bullat  to  drop  24  inches  from  borealght  at  300  maters. 

Figure  5.  Bullet  drop  when  rifle  Is  boroslghtad. 

It  Is  Important  to  note  that  gravity  and  wind  (to  be  discussed  In  the  following  saotlon)  have  an 
Increasingly  greeter  effeot  on  bullets  as  range  Inoraases.  As  you  oan  see,  by  dropping  an  objeot  from 
a  height  of  24  Inohas,  the  objeot  is  traveling  muoh  faster  tha  last  inoh  of  tha  dlstanoa  than  It  Is 
the  first  Inch.  Wind  works  In  a  similar  way.  Tha  5.56  bullet  has  lost  over  36  percent  of  Its  Initial 
speed  (muzzle  velocity)  by  the  time  it  reaches  300  meters.  Since  gravity  and  wind  have  in  Increasing 
effeot  on  the  bullet,  they  will  naturally  have  even  more  of  an  effeot  at  greater  ranges  baoausa  it 
takes  the  bullet  longer  to  travel  e  given  dlatanoe. 
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It  la  obvious  that  something  must  ba  dona  to  overoome  tha  effeots  of  gravity  and  make  tha 
angagaaiant  of  targats  out  to  300  meters  aa  alrapla  aa  possible.  A  study  of  H16  trajeotory  data  ravaals 
that  aattlng  tha  alghta  to  hit  at  250  aatara  la  tha  baat  acmpromiae  for  hitting  all  targata  from  25  to 
300  metera,  Figure  6  ahous  tha  bullat  oloaa  to  tha  llna  of  sight  (looking  through  tha  rlfla  sights) 

at  all  rangas. 
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Tha  bora  of  tha  M16  Is  2.6  lnohas  balow  tha  front  sight,  tharafora,  tha  bullet  starts  2.6  Inches  below 
tha  llna  of  sight.  It  orossas  llna  of  sight  at  a  distance  of  42  maters.  It  reaches  Its  maximum 
height  above  llna  of  sight  approximately  two-thirds  the  dlstanoe  to  tha  target  (250  maters).  Exaot 
measurements  are  shown  In  figure  17. 

Figure  6.  Bullet  rise  and  drop—M16  rifle  zeroed  for  250  maters. 

With  this  sight  setting,  targets  between  50  and  300  maters  oan  be  hit  by  aiming  at  the  oenter  of 
all  targets.  Point  of  aim  will  ba  dlsoussad  In  detail  later.  Tha  placement  of  the  front  sight  that 
will  provide  the  highest  probability  of  getting  all  rounds  on  tha  target  Is  Illustrated  In  Tigure  7. 
New  flrers  may  perform  batter  by  aiming  for  tha  oenter  of  all  targets. 
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The  placement  of  the  front  sight  as  shown  will  provide  tha  highest  probability  of  hitting  all  targata 
with  all  bullots  whan  thare  ia  no  wind. 

Figure  7.  Adjusted  optimum  aiming  point  to  allow  for  tha  effects  of  gravity. 

The  targets  in  flgura  8  show  tha  results  of  a  oenter-cf-mass  aiming  point  for  ranges  of  150,  250 
and  300  meters  for  rifles  battlesight  zeroed  for  250  meters. 
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Th«se  rifles,  zeroed  for  250  maters,  were  aimed  at  the  oenter  of  the  bull's-eye  for  eaoh  range.  Note 
that  the  bullets  are  generally  high  at  150  meters,  centered  at  250  meters,  and  low  at  300  meters.  The 
standard  E-type  silhouette  outlines  have  been  added  to  show  jhot  group  size  and  relevanoe  to  field 
fire  performance.  Also  note  that  weapon  51  is  erratic  and  must  be  turned  in  for  repair. 

Figure  8.  Trajectory— 150,  250,  and  300  meters  (oradle  firings). 

WIND 

For  praotioal  purposes,  the  same  gravitational  foroes  are  at  work  all  the  time.  However,  the 
effects  of  wind  will  vary  greatly  based  on  changes  in  wind  speed  and  dlreotion.  While  wind  la  not  a 
major  consideration  at  olose  range,  it  takes  on  added  significance  beyond  150  meters.  A  10-mph  wind 
is  not  unconiBon.  A  10-mph  wind  blowing  dlreotly  from  the  side  aoross  the  range  (a  full  value  wind, 
see  Figure  9)  will  move  the  bullet  as  indicated  in  Figure  10. 


A  wind  blowing  from  right  to  left  Is  called  a  3  o'olook  wind. 

Figure  9.  Wind  direction  by  the  olook  system. 
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Wind  la  not  a  problem  when  firing  at  targets  at  olosa  rang*.  However,  it  o«n  cause  a  flrer  to  mlas 
distent  targets,  (See  Figure  5.)  A  10-mph  wind  Is  not  very  strong.  But,  when  it  Is  blowing  directly 
from  the  side,  it  oan  bend  the  path  of  the  M16  round. 

As  you  can  see,  the  wind  has  little  effeot  on  this  path  inside  of  75  meters.  However,  it  has  an 
lnoreaslng  effeot  on  the  bullet's  path  beyond  75  meters.  Thus,  while  the  bullet  moves  only  1/2  inoh 
between  0  and  50  meters,  It  drifts  5  inohea  between  250  and  300  meters. 

Figure  10.  Effeot  of  a  10-mph  wind  on  bullet's  path. 

As  olearly  reflected  in  Figure  10,  wind  is  not  a  problem  at  olose  ranges,  a  full  value  10-mph 
wind  from  3  o'clock  moves  the  bullet  only  1/10  lnoh  at  25  maters  and  less  than  1  inoh  at  75  meters. 
However,  at  dlstanoe  lnoreases,  the  wind  la  a  definite  oonaideratlon.  Mote  that  a  10-mph  wind  will 
move  the  bullet  5  inohes  at  175  meters— requiring  hold-off  or  2  to  3  olioks  of  windage  adjustment  to 
hit  target's  center.  Allowance  for  wind  must  be  oonsidered  at  ranges  beyond  150  meters.  One  should 
also  note  that  the  wind  curve,  much  like  the  bullet  drop  curve,  aoes  not  ohange  uniformly  in  relation 
to  range— that  the  ef feats  of  wind  at  longer  ranges  are  much  greater  than  at  shorter  ranges.  However, 
the  wind  effeot  is  uniform  in  relation  to  wind  speed — at  175  meters  a  5-mph  wind  moves  the  bullet  2 
1/2  Inohes;  a  10-mph  wind,  5  Inohes;  a  15-mph  wind,  7  1/2  inohes;  a  20-mph  wind,  10  inohes,  eto. 

A  half  value  wind  will  effeot  the  bullet  approximately  half  as  muon  as  a  full  value  wind.  That 
is,  a  1  o'olook  wind  having  a  velocity  of  10  raph  is  equivalent  to  a  5-mph  3  o'clock  wind. 


If  a  wind  gauge  is  not  available,  there  are  three  common  field  expedient  methods  of  determining 
wind  velocities. 

1*  flag  Method.  If  a  shooter  oan  observe  a  flag  (or  any  eloth-like  material  similar  to  a 
flag)  hanging  from  a  pole,  he  should  estimate  the  angle  (in  degrees)  rormed  at  the  Juncture  of  the 
flag  and  the  pole.  Dividing  this  angle  by  the  constant  number  4  will  give  the  wind  velooity  in  raoh 
(Figure  11). 


Determine  the  angle  between  the  pole  and  the  flag  and  divide  by  4  to  obtain  wind  speed  in  miles  per 
hour. 


Figure  11.  Determining  wind  velooity  by  the  flag  method. 
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2.  Pointing  Method.  If  no  flag  is  vistbla,  a  pieae  of  papar  cr  ether  light  material  aay 
b*  dropped  from  the  shoulder.  By  pointing  directly  at  the  apct  where  it  lands,  the  angle  (in  degrees) 
can  be  estimated.  This  figure  is  also  divided  by  the  number  b  to  determine  the  approximate  wind 
velocity  In  miles  per  hour  (figure  12). _ _ 
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Determine  the  angle  and  use  the  same  procedure  used  n^ne^S^netnoa^rwiW^crRffWPC^^yS'* 

Figure  12.  Determining  wind  velocity  by  the  pointing  method. 

3.  Observation  Method.  If  the  above  methods  oannot  be  used  the  following  information  will 
assist  in  determining  wind  velocities: 

3.  Under  3  mph ,  winds  can  hardly  be  felt,  but  the  presence  of  slight  wind  can  be 
determined  by  drifting  smoke. 

b.  A  3-  to  5-mph  wind  can  be  felt  lightly  on  the  face. 

c.  Winds  of  5  to  8  mph  keep  tree  leaves  in  oonstant  motion, 

d.  At  8  to  12  mph,  winds  will  raise  dus^  and  loose  paper, 

e.  At  12-  to  15-mph  will  cause  small  trees  to  sway. 

Given  the  nature  of  the  record  fire  course  and  the  nature  of  combat,  sights  will  normally  not  be 
adjusted  for  wind.  Therefore,  the  hold-off  technique  must  be  used  to  compensate  for  the  effects  of 
wind.  The  placement  of  the  front  sights  to  allow  for  wind  is  shown  in  figure  13,  During  BRM,  the 
trainer  should  estimate  the  impact  of  wind  and  tell  the  soldiers  how  much  to  adjust  the  aiming  point. 
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Shown  is  the  placement  of  the  front  sight  that  will  bring  bullets  to  targe'  center  when  firing  in  a 
10-aph  full  value  3  o'clock  wind. 

Figure  13.  Adjusted  aimi  ig  point — wind. 
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CONFIDENCE 


A  very  Important  aspect  of  any  marksmanship  program  Is  to  develop  soldier  confidence  In  the 
service  rifle.  The  M16  rifle  was  Issued  to  US  combat  troops  In  Vietnam  because  It  waa  proven  to  be 
the  best  oombat  weapon  for  that  type  of  low  Intensity  oonfllot.  Following  an  evaluation  of  the  Hl6'a 
performance  In  oombat  and  additional  testing,  the  deoialon  waa  made  to  adopt  the  M16A1  aa  the  standard 
aervloe  rifle. 

There  has  been  considerable  oontroveray  over  the  adoption  of  the  small  bore  (5.56-mm)  rifle  In 
lieu  of  the  large  bore  (7.62-mra)  M14  riflo.  However,  several  other  major  military  powers,  to  lnolude 
the  Soviets,  are  going  to  a  5.56-mm  type  oartrldge.  It  la  possible  that  this  oontroveray  over  the  M16 
versus  the  M14  has  had  some  negative  lmpaat  on  the  marksmanship  program,  resulting  In  a  lack  of 
confidence  In  the  M16  rifle.  The  marksmanship  program  trainer  should  be  aware  of  the  faots  and 
contribute  to  producing  soldiers  that  have  oonfldenoe  In  the  M16  rifle.  The  M16  rifle  waa  adopted  by 
the  US  Army  beoause  It  was  proven  to  be  the  beat  combat  weapon  available. 

Host  advantages  of  the  M14  are  not  advantages  at  all  when  the  service  rifle  la  employed  In 
accordance  with  current  dootrine — the  engagement  of  personnel  targets  out  to  a  range  of  300  meters. 

The  major  advantage  of  the  M 16  are: 

1.  It  la  lighter  and  easier  to  handle. 

2.  The  ammunition  la  lighter  (allowing  almost  twice  as  muoh  ammunition  to  be  oarrled 
within  the  same  weight  limitations). 

3.  It  makes  less  noise. 

4.  It  has  less  recoil. 

5.  It  is  easier  to  train  all  soldiers  to  fire. 

6.  It  is  more  accurate  out  to  ranges  of  300  meters. 

7.  The  bullet  will  yaw  or  tumble  in  flesh— producing  tremendous  killing  power. 

8.  It  has  adequate  knockdown  power  at  all  ranges  (HAVING  MORE  KNOCKDOWN  POWER  AT  300 
METERS  THAN  A  .45  PISTOL  DOES  AT  THE  MUZZLE). 

9.  It  is  capable  of  killing  all  personnol  targets  well  beyond  300  meters  (having  the  force 
to  penetrate  a  steel  helmet  at  ranges  out  to  500  meters). 

10.  The  "flat"  trajectory  round  allows  the  teaching  of  one  aiming  point  to  obtain  target 
hits  at  all  ranges  out  to  300  meters. 

11.  The  pistol  grip  and  light  weight  allows  firing  with  one  hand  in  close-in  fighting  or 
fighting  in  built-up  areas. 

12.  The  charging  handle  offers  versatility  (making  it  easy  for  right-  or  left-handed  flrers 
to  operate  the  weapon). 

13.  The  construction  is  simple  which  permits  complete  field  stripping  in  a  few  seconds. 

It  is  impossible  to  adopt  a  service  rifle  that  everyone  believes  is  the  ideal  weapon.  The  M16A1 
is  not  without  its  faults;  however,  it  has  no  serious  shortcomings.  The  M16A1  is  a  lightweight, 
reliable  weapon,  capable  of  delivering  accurate  semiautomatic  fire  or  a  large  volume  of  automatic 
fire.  Whan  cost,  performance,  reliability,  versatility,  and  tralnability  are  considered,  the  M16A1 
rifle  is  the  best  military  rifle  in  the  world  today. 


ACCURACY 


An  affective  way  of  destroying  sn  Individual's  oonfldanoa  in  a  weapon  is  to  issue  him  a  weapon 
that  will  not  ahoot.  Concerned  about  the  aeou  aoy  of  the  typical  weapon  used  by  soldiers  caused  60 
•ntry-level  soldier  weapons  to  be  seleoted  at  random  and  tested3  for  aoouraoy.  Weapon  quality  has 
bean  discussed  and  the  targets  in  figure  1  amphaslzo  the  importance  of  the  unit  augmenting  the  dlreot 
support  maintenance  serviceability  checks  with  firing  tests  of  their  own. 

The  60  test  weapons  were  fired  from  a  oradle.  a  vise-like  mechanism  that  holds  the  weapon  during 
firing,  and  by  two  individuals,  each  firing  from  a  prone  unsupported  position.  The  targets  ir.  Figure 
1H  provide  an  indication  that  weapons  No.  9  and  11  are  quality  weapons  while  No.  51  is  not  an 
aaoeptable  weapon  to  bs  Issued  to  a  soldier.  The  oradle  firings  of  the  60  weapons  at  a  range  of  25 
meters  produoed  the  following  shot  group  sizes: 


Group  size  in  Number  of 

Centimeters  Rifles 


Percent  of 
Total 


2  or  smaller 


36 


60 


2.1  to  2.9 


15 


25 


3  to  A 


7 


12 


over  A 


2 

60 


100 


The  weapons  that  fire  shot  groups  in  excess  of  U  centimeters  in  size  should  not  be  Issued  to 
soldiers  before  being  repaired.  The  weapons  firing  shot  groups  in  size  from  3  to  A  centimeters  are 
questionable,  and  soldiers  using  these  weapons  should  be  observed  closely  Tor  possible  problems 
associated  with  the  weapons. 


I 


^See  bibliography. 
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These  rifles  (3  of  60)  were  fired  from  a  cradle  (weapon  vise)  and  by  two  firerr  from  prone  unsupported 
positions  on  a  25-meter  range.  Rifles  passed  all  serviceability  checks  before  firing.  A  firing  cheok 
is  the  only  prooedure  available  to  identify  bad  weapons  like  No.  51> 

Figure  1*1.  Targets  used  ior  test  firing. 

The  soldier  must  have  confidence  in  the  weapon.  The  first  step  in  building  this  confidence  is  to 
Issue  the  soldier  a  weapon  that  you  knew  is  capable  of  hitting  all  targets  that  will  be  presented.. 
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CARS  AND  CLEANING 

This  Guide  mekea  no  attempt  to  addrsaa  tha  datalla  of  oars  and  cleaning,  alnoa  no  raoant  raaaaroh 
has  been  oonduotad  In  this  area,  tha  aubjeot  is  adequately  oovared  In  currant  publications.  The 
following  suggestions  ere  provided: 

1.  Emphasise  the  need  to  keep  the  weapon,  to  Include  ammunition  and  magazines,  olean  by 
keeping  It  out  of  tha  dirt  and  sand. 

2.  Give  cleaning  priority  to  tha  chamber  and  bolt  carrier  group.  These  are  tha  areas  that 
will  cause  most  malfunctions. 

3.  After  zeroing,  insure  that  sights  are  not  moved  during  oleanlng. 

4.  If  the  weapon  la  firing  properly,  It  Is  ranonaended  that  the  Internal  parts  not  be 
oleaned  after  the  final  confirmation  of  zero  until  reoord  fire  has  been  eoxpleted.  Cleaning  will  not 
alter  the  zero,  however.  Improper  lubrloatlon  or  assembly  may  oause  malfunctions. 

The  N16  rifle,  In  good  oondltlon  and  properly  maintained,  will  fire  without  malfunctions.  Any 
malfunctioning  weapon  Indicates  Improper  maintenance  procedures  or  a  weapon  that  should  be  lnspeoted 
by  an  armorer.  A  weapon  malfunction  during  reoord  fire  should  be  a  "are  ooourrenoe. 

OPERATION 

The  operation  and  functioning  of  the  rifle  will  not  be  discussed  In  detail;  however,  the 
marksmanship  trainer  must  be  familiar  with  the  operation  and  functioning  of  the  rifle.  This 
Information  la  available  In  current  publications .  The  following  only  serves  to  highlight  some 
critical  points.  ... 

The  marksmanship  trainer  should  not  be  concerned  with  the  funotlcning  of  the  weapon  from  a 
teohnioal  point  of  view,  but  should  be  concerned  with  functioning  as  it  relates  to  teaohlng  the 
soldier  to  oorreot  malfunctions. 

1.  Feeding.  To  prevent  a  malfunction  In  the  feeding  of  the  flrat  round,  the  magazine 
should  be  oheoked  to  Insure  that  the  top  round  la  straight,  and  the  magazine  should  be  looked  In  the 
weapon.  A  hard  blow  on  the  bottom  of  the  magazine  may  dislodge  the  flrat  round,  oausing  It  to  mlafeed 
or  double  feed.  Another  oordltlon  that  may  oauae  a  malfunction  on  the  first  round  is  putting  too  msny 
rounds  In  the  magazine  To  oorreot  a  feeding  problem,  the  weapon  and  the  magazine  must  be  oheoked. 
Host  feeding  malfunctions  are  oaused  by  bad  magazines,  requiring  oleanlng  or  replacement. 

2.  Chambering.  Pulling  the  charging  handle  fully  to  the  rear  and  releasing  It  or 
releasing  the  bolt  oatoh  should  fully  chamber  the  round  witneut  assistance.  The  rifle  should  be 
visually  oheoked  to  Insure  that  the  flrat  round  la  seated  In'  the  ohcmbpr,  using  tha  forward  assist  If 
necessary  to  lnauro  that  the  bolt  is  looked. 

3*  Firing.  If  the  hammer  falls  and  the  weapon  falls  to  fire,  cheek  the  cartridge  primer. 
If  there  is  no  dent  ir  the  prime",  the  firing  pin  is  probably  broken  or  missing.  If  the  primer  Is 
slightly  dented,  It  Indicates  a  weak  hammer  spring  or  excessive  wearing  of  the  firing  pin  or  bolt 
area.  .  • 

4.  Extraction .  If  the  cartridge  fails  to  extract,  it  Indicates  a  dirty  oharnber,  a  broken 
extractor,  a  weak  extractor  spring,  or  insufficient  gas  supplied  to  oause  proper  operation.  Too  muoh 
oil  In  the  chamber  can  create  a  vacuum  and  also  prevent  extraction. 

*j.  Ejection.  Failure  to  eject  normally  indicates  a  broken  or  worn  ejeotor  or  weak  ejeotor 

spring. 

IMMEDIATE  ACTION 

Immediate  action  Is  the  unhesitating  aotlon  taken  to  oorreot  a  stoppage  without  an  investigation 
of  the  cause  of  the  steppage.  The  procedure  is  to  tap  the  magazine  twice  (if  a  round  Is  hung  up  oue 
to  a  failure  to  chamber,  this  may  cause  the  bolt  to  ride  forward  and  the  soldier  can  fire  if  he  hears 
the  bolt  go  forward).  If  the  bolt  does  not  go  forward,  pull  the  charging  handle  to  the  rear  and  look 
into  the  chamber.  If  the  chamber  is  clenr,  release  the  charging  handle,  hit  the  forward  assist,  and 
attempt  to  fire.  Soldiers  should  practice  repeatedly  to  develop  the  immediate  action  response  so  that 
a  simple  stoppage  will  not  cause  them  to  fail  to  engage  more  than  one  target  on  the  reoord  fire  range. 


r»5 


■  s-r  vp  V  F,  J^WiKURm  jmu»rj  *r*i.*ZT.w**»  •iv*oi'*0r.  ^•▼'ty.w'.a  R^>rMntvuwn 


-W.1 


REMEDIAL  ACTION 

Remedial  action  la  tha  aotlon  takan  to  oorraot  a  weapon  nalfunotlon  whan  Immediate  aotlon  haa 
failed  to  oorraot  tha  problem.  Initial-entry  soldiers  should  be  (Ivan  aaslatanoe  with  remedial 
aotlon,  and  efforts  should  be  takan  to  prevent  a  reourranoa. 


BASIC  SHOOTING  FUNDAMENTALS 

Two  tilings  a  re  required  to  hit  targets:  tha  rifle  must  be  aligned  with  tha  target,  and  tha 
hamaer  must  fall  without  without  disturbing  tha  lay  of  tha  waapon.  Tha  soldier  oan  aooompllsh  this  by 
plaolng  tha  front  sight  post  on  the  target  and  squeezing  tha  trigger. 


It  la  important  to  understand  and  foous  on  tha  orltloal  elements  of  the  firing  prooass— on  those 
elements  that  have  major  lnfluenoe  over  the  strike  of  the  bullet.  If  you  oan  teaoh  your  aoldlera  to 
put  the  front  sight  post  on  the  target  and  squeeze  the  trigger,  they  will  all  hit  at  least  23  of  the 


J  NO  reoord  fire 

targets.  This 

1. 

Steady  position 

2. 

Aiming. 

,  3. 

Breath  oontrol. 

‘ 

Trigger  squeeze 

These  basic  fundamentals  form  the  heart  of  the  BRM  program.  It  Is  very  Important  that  you 
understand  and  bellevo  In  these  four  fundamentals.  The  current  program  does  not  represent  drastlo 
ohanges  In  marksmanship,  but  there  are  some  slgnlfloant  ohanges  In  emphasis.  For  example,  sight 
alignment  is  relatively  unimportant,  the  Shot  Group  Analysis  Card  la  considered  Invalid  and  has  been 
deleted,  and  the  eight  steady-hold  factors  are  not  taught. 


STEADY  POSITION 

Before  the  soldier  oan  hit  targets,  the  weapon  must  be  held  In  a  steady  position.  This  Is  the 
first  shooting  skill  the  soldier  should  master,  and  1L  should  be  mastered  before  firing  the  first  live 
rounds. 

Supported  Position.  Soldiers  should  be  enooursged  to' always  fire  from  supported  positions  If  at 
all  possible.  Any  type  of  support  (tree,  truok  tire,  rolled  up  field  jaoket,  eto)  will  greatly  assist 

shooting  aoouricy.  All  supported  firing  In  the  BRM  program  Is  performed  from  the  foxhole  position 

with  sandbag  support.  This  Is  a  stable  and  comfortable  firing  position,  making  It  easy  for  the  novice 
flrer  to  master  shooting  skills  quiokly.  It  Is  orltloal  that  the  weapon  be  fully  supported  by  the 
sandbags.  The  nonfiring  hand  and  arm  should  support  no  part  of  this  weight.  The  firing  elbow  must  be 
firmly  planted  on  the  ground  outside  of  the  foxhole  position.  In  effect,  the  front  of  the  weapon  Is 
supported  by  the  sandbags  (the  nonfiring  hand  Is  between  the  weapon  and  the  sandbags  for  the  purpose 
of  controlling  the  weapon  for  subsequent  shots)  and  the  rear  of  the  weapon  Is  firmly  supported  by  the 

firing  hand  (pistol  grip)  and  the  pocket  of  the  firing  shoulder  (rifle  butt).  The  firing  hand  and 

shoulder  are  steady  because  they  have  straightline  bone  support  to  the  firing  elbow,  which  Is  firmly 
planted  on  the  ground  outside  the  fighting  position. 

Unsupported  Position.  In  some  situations,  the  soldier  may  be  required  to  engage  targets  when  no 
support  Is  available.  Therefore,  the  soldier  must  learn  to  hold  the  weapon  steady  with  only  bone 
support.  The  BRM  program  uses  the  prone  unsupported  position,  the  steadiest  of  all  unsupported 
positions.  Since  half  of  the  record  fire  targets  are  engaged  from  the  prone  unsupported  position.  It 
Is  orltloal  that  soldiers  be  proficient  from  this  position.  A  key  to  this  position  is  getting  the 
nonfiring  elbow  as  far  under  the  weapon  as  possible.  This  provides  for  the  greatest  amount  of  bone 
support  and  will  allow  the  soldier  to  maintain  a  steady  position  for  an  extended  period. 

The  supported  fighting  position  and  the  prone  unsupported  position  will  be  discussed  In  detail 
later. 


It  is  important  to  build  confidence  in  the  soldier's  ability  to  fire  the  rifle.  Therefore,  It  Is 
important  for  the  soldier  to  have  mastered  steady  positions  before  firing  the  Initial  rounds.  If  a 
soldier  has  not  yet  learned  to  hold  tha  weapon  steady,  you  wll'  be  wasting  your  time  and  his  by  going 
on  to  other  fundamentals.  Learn  to  hold  the  weapon  steady,  and  the  remainder  of  the  shooting  process 
will  be  much  easier  to  master. 
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AIMING 

Having  mastered  the  taak  of  holding  tho  weapon  steady,  tha  weapon  must  ba  allgnad  with  the 
targat— axaotly  tha  same  way  for  aaoh  firing.  Tha  paap  sight  on  tha  M16  is  a  auparior  sighting 
syataa.  Tha  paap  sight  la  looatad  well  to  tha  raar  of  tha  raoalvar.  plaolng  it  olosa  to  tha  aya, 
tharaby  lnercaslng  sight  radius  (dlstanoa  between  front  and  raar  sight).  Tha  major  advantage  of  tha 
paap  sight  is  that  it  requires  tha  soldiar  to  align  only  two  objects — tha  front  sight  and  tha  targat. 

A  good  firing  position  plaoas  tha  aya  olosa  to  and  dlraotly  bahlnd  tha  raar  paap  sight.  Whan  tha 
aya  is  foousad  on  tha  front  sight  post,  tha  natural  and  instlnotlva  ability  of  tha  aya  to  oentar 
objaots  and  to  seek  tha  point  of  graatast  light  (which  is  tha  oantar  of  tha  raar  sight  hola 
(aperture))  will  provide  for  oorraot  sight  alignment.  Therefore,  tha  aiming  task  is  simple— plaoa  tha 
front  sight  post  on  tha  target. 

Among  all  tha  other  stresses  assoolatad  with  learning  a  new  skill,  tha  soldier  has  in  tha  past 
bean  asked  to  perform  a  task  that  la  impossible  for  tha  human  aya— to  focus  on  three  separata  planes 
(objeota  at  three  different  distances)  at  ones.  For  tha  novice  shooter,  the  instlnotlva  and  natural 
ability  of  tha  aye  will  more  accurately  align  tha  nights  than  tha  oonsolous  attempts  by  tha  shooter. 

It  is  intended  that  sight  sllgnment  ba  taught,  but  this  subject  should  ba  plaoed  in  proper  perspective 
and  not  ba  presented  to  tha  soldiar  as  suoh  an  Important  shooting  fundamental. 

Relying  on  this  natural  ability  of  the  aya  to  aaak  tha  oantar  of  tha  raar  sight  hole,  point  of 
aim  beoomes  more  important  than  sight  alignment.  To  obtain  oorraot  point  of  aim,  tha  tip  of  the  front 
sight  post  oust  ba  plaoed  on  tha  aiming  point.  To  accomplish  this,  tha  aye  must  be  foousad  on  tha  tip 
of  tha  front  sight  post.  This  may  oausa  tha  targat  to  appear  blurry,  while  the  front  sight  post  is 
seen  clearly.  There  are  two  reasons  that  make  it  Important  to  foous  on  tha  tip  of  tha  front  sight 
post.  Flrtft,  if  the  front  sight  post  is  seen  olaarly,  only  minimum  slming  error  osn  ooour  while  a 
more  significant  error  oan  ooour  if  tha  front  sight  post  is  blurry  (that  is,  focusing  on  tha  target). 

A  blurry  front  sight  post  may  oausa  an  alignment  error  and  may  oausa  a  target  miss.  (If  tha  front 
sight  post  is  damaged,  it  should  be  replaoed;  if  it  is  shiny,  it  must  ba  blaokened.)  The  seoond 
reason  for  foouslng  on  tha  tip  of  the  front  sight  post  is  that  this  foroes  good  sight  alignment.  When 
the  eye  is  foousad  on  the  tip  of  tha  front  sight  post  so  that  it  is  seen  dearly  and  distinctly,  the 
aye  must  be  centered  in  the  rear  sight  hole.  If  tha  aye  moves  from  the  center  of  the  rear  sight  hola 
while  foouslng  on  the  tip  of  tha  front  sight  post,  the  aperture  will  begin  to  dorken  on  one  side,  and 
the  front  sight  post  cannot  be  seen  as  clearly  and  distinctly  as  it  had  been.  Therefore,  with  the 
foous  of  the  eye  dlraoted  to  the  tip  of  the  front  sight  post,  minimum  point  of  aim  error  will  result, 
and  the  natural  ability  of  the  eye  will  provide  for  good  sight  alignment.  It  is  difficult  to  recreate 
what  is  peroelved  by  the  eye  looking  through  the  rear  sight  hole,  but  Figure  IS  attempts  to  show  what 
the  eye  should  see. 
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CORRECT 
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Focus  on  the  tip  of  th«  front  sight  post  so  that  It  oan  be  seen  elearly  and  distinctly — and  oorreot 
sight  alignment  Is  automatic. 


Figure  15.  Sight  alignment. 


It  Is  suggested  that  you  test  this  sight  alignment  theory  with  a  rifle.  Assume  a  good  firing 
position  with  your  eye  looking  through  the  rear  sight,  forget  about  sight  alignment,  and  focus  on  the 
tip  of  the  front  sight  post.  Check  the  rear  sight.  You  should  find  that  It  Is  aligned.  While 
continuing  to  focus  on  the  tip  of  the  front  sight  pest,  move  your  eye  to  the  side  of  the  rear  sight 
hole  and  It  will  appear  to  darken  and  get  blurry. 

Considerable  praotice  In  aiming  should  be  considered  before  firing  the  Initial  live  rounds. 

During  dry  firing,  after  the  front  sight  post  has  been  placed  on  the  target,  the  soldier  should  change 
his  eye  focus  baok  and  forth  between  the  front  and  rear  sights  to  insure  that  good  sight  alignment  has 
been  obtained.  Before  firing,  the  soldier  should  be  confident  that  placing  the  tip  of  the  front  sight 
post  on  the  target  will  provide  correct  sight  alignment,  making  aiming  a  simple  process.  Place  the 
tip  of  the  front  sight  post  on  the  target. 
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BREATH  CONTROL 


It  is  impossible  to  maintain  a  steady  position,  keeping  the  tip  of  the  front  sight  post  on  the 
aiming  point,  while  breathing.  Therefore,  breathing  must  not  be  taking  plaoe  at  the  moment  of  firing, 
the  novioe  firer  should  be  taught  to  inhale,  then  exhale  normally,  and  hold  his  breath  at  th«  moment 
of  natural  respiratory  pause.  The  shot  must  then  be  fired  before  feeling  any  unpleasant  sensations 
from  holding  the  breath.  As  the  firer's  skills  improve,  and  as  timed  or  multiple  targets  are 
presented,  the  soldier  must  learn  to  hold  his  breath  at  any  part  of  the  breathing  oyole.  Breath 
oontrol  should  be  practiced  during  dry  firing  exercises  until  it  beoomes  a  natural  part  of  the  firing 
process. 


TRIGGER  SQUEEZE— THE  MOST  IMPORTANT  FUNDAMENTAL 

The  three  fundamentals  discussed  above  get  the  weapon  into  a  steady  position  and  oorreotly 
pointed  at  the  target.  Most  novice  firers  oan  accomplish  this  in  a  relatively  short  period.  But  all 
of  this  is  wasted  if  the  trigger  is  not  properly  controlled.  The  charts  previously  used  to  show 
errors  that  result  from  improper  sight  alignment  (not  having  the  front  sight  post  centered  in  the  rear 
sight  hold)  do  not  accurately  refleot  the  sight  alignment  problem,  but  they  do  refleot  the  seriousness 
of  weapon  alignment  problems. 

Alignment  of  the  overall  weapon  is  oritical.  The  sight  radius  on  the  M16  (distance  from  the 
front  sight  to  the  rear  sight)  is  50.17  centimeters,  or  approximately  1/2  meters.  Any  alignment  error 
between  front  and  rear  sights  will  repeat  itself  for  every  1/2  meter  the  bullet  travels.  For  example, 
at  the  25-meter  line,  any  error  in  woapon  alignment  will  be  multiplied  50  times.  If  the  weapon  is 
misaligned  by  1/10  inch,  it  will  cause  a  300-meter  target  to  be  missed  by  5  feet.  The  alignment  error 
is  normally  not  a  function  of  improper  sighting,  but  is  a  function  of  improper  trigger  oontrol, 
causing  misalignment  of  the  rifle  at  the  moment  of  firing.  The  trigger  squeeze  is  the  most  Important 
fundamental  for  the  novice  firer,  beoause  he  is  most  likely  to  cause  weapon  misalignment  by  his  poor 
trigger  oontrol. 

Trigger  squeeze  is  vitally  important  in  controlling  weapon  movement.  Any  sudden  movement  of  the 
finger  on  the  trigger  will  disturb  the  lay  of  the  weapon  and  cause  the  shot  to  miss  its  intended 
point.  When  the  trigger  is  correctly  squeezed,  the  exact  moment  of  weapon  firing  will  be  a  surpirse 
to  the  soldier.  The  M 16  rifle  has  a  low  noise  level  and  also  low  recoil  when  oompared  to  many  other 
military  rifles.  But  the  normal,  unconcious  reflex  action  of  the  novice  firer  to  compensate  for  the 
noise  and  the  slight  punch  in  the  shoulder  is  such  that  he  will  miss  the  target  if  he  knows  the  moment 
the  weapon  will  fire.  A  common  practice  is  to  tense  the  shoulder  in  anticipation  of  the  weapon 
firing.  It  is  difficult  to  detect,  and  many  soldiers ^do  not  realize  they  are  flinohing  in 
anticipation  of  the  weapon  firing.  The  ball  and  dummy' exercise  (App  A)  or  the  use  of  Weaponeer  are 
excellent  techniques  for  detecting  improper  trigger  squeeze.  When  the  hammer  drops  on  a  dummy  round 
and  it  does  not  fire,  the  soldier's  relfexive  movement  will  clearly  demonstrate  to  him,  and  the 
trainer,  that  he  is  not  properly  squeezing  the  trigger.  The  Weaponeer  (App  A)  is  an  excellent  aid  in 
detecting  improper  trigger  squeeze  because  of  its  automatic  misfire  capability  and  a  feature  that 
allows  the  aiming  point  to  be  observed  for  the  last  3  seoonds  before  firing. 

The  proper  trigger  squeeze  should  start  with  relatively  heavy  pressure  on  the  trigger  during  the 
initial  aiming  process.  For  example,  for  a  trigger  that  requires  8  pounds  of  pressure,  4  to  5  pounds 
should  be  applied  during  the  aiming  process  and  then  additional  pressure  applied  after  the  front  sight 
post  is  steady  on  the  target  and  breathing  has  been  stopped. 

From  the  supported  fighting  position,  there  should  be  no  reason  to  deviate  from  this  procedure. 

If  any  significant  movement  of  the  weapon  can  be  detected  when  firing  from  a  supported  fighting 
position,  additional  work  on  the  position  is  needed.  From  the  prone  unsupported  position,  a  small 
wobble  area  will  exist.  The  wobble  area  is  the  movement  of  the  sight  around  the  aiming  point  when  the 
weapon  is  in  the  steadiest  possible  position.  If  wobble  is  present,  the  same  trigger  squeeze 
technique  should  be  employed.  If  the  front  sight  strays  from  the  target  any  time  during  the  firing 
process,  pressure  on  the  trigger  should  be  held  constant  and  resumed  as  soon  as  sighting  is  corrected. 
The  position  must  provide  for  the  smallest  possible  wobble  area.  Under  no  circumstances  should  an 
attempt  be  made  to  quickly  pull  the  trigger  while  the  sight  is  on  the  target.  The  best  firing  results 
are  obtained  when  the  trigger  is  squeezed  continuously  while  the  smallest  possible  wobble  area  is 
maintained  and  the  actual  moment  of  firing  cannot  be  anticipated. 

As  skills  increase  with  practice,  the  time  required  to  squeeze  the  trigger  can  be  reduced 
considerably.  Novice  firers  may  take  5  seconds  to  perform  an  adequate  trigger  squeeze,  but  as  skills 
Improve,  the  trigger  can  be  squeezed  in  a  second  or  less.  The  important  thing  to  remember  is  that  the 
firer  must  not  know  the  instant  that  the  weapon  is  going  to  discharge.  Otherwise,  body  reflexes  will 
attempt  to  compensate  and  will  cause  misalignment  of  the  weapon.  Once  the  hammer  falls,  the  bullet 
(traveling  at  3,250  feet  per  second)  will  clear  the  muzzle  of  the  weapon  before  body  reflexes  can 
disturb  the  lay  of  the  weapon. 
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The  fundamentals  the  soldier  should  have  In  mind  when  he  oomes  to  the  firing  line  are  to: 

1.  Establish  a  steady  position. 

2.  Put  the  front  sight  post  on  the  target. 

3.  Stop  breathing. 

4.  Squeeze  the  trigger. 

This  simple  procedure  will  Insure  target  hits  at  all  rangas. 


USING  THE  FOUR  FUNDAMENTALS 

Before  the  presentation  of  targets,  the  position  must  be  adjusted  to  allow  for  holding  the  rifle 
steady.  The  soldier  must  raise  his  head  slightly  (maintaining  oheek  oontaot  with  the  weapon),  look 
over  the  sights  with  both  eyes  open,  soan  the  appropriate  area,  and  Insure  that  the  targets  are 
detected  the  moment  they  pop  up.  As  the  target  appears,  the  head  is  dropped  down,  the  eye  la  fooused 
on  the  target.  The  aiming  point  for  this  particular  target  is  determined  as  the  eye  la  rapidly  plaoed  ’■ 

behind  the  rear  sight  hole.  Initial  pressure  is  applied  to  the. trigger  (approximately  half  the 
pressure  that  it  will  take  to  pull  the  trigger)  as  the  tip  of  the  front  sight  post  is  plaoed  on  the 
aiming  point  and  as  the  eyo  is  fooused  on  the  tip  of  the  front  sight  post.  Breathing  is  controlled 
and  final  trigger  squeeze  begins.  Everything  is  performed  rapidly  to  the  point  of  final  trigger  * 

squeeze.  More  and  more  pressure  is  applied  to  the  trigger  until  the  weapon  fires.  The  Instant  of 
firing  cannot  be  anticipated.  When  sufficient  dry  firing  is  conducted,  the  soldier  will  be  ible  to 
apply  these  fundamentals  in  a  well-coordinated  manner,  resulting  in  excellent  shooting  performance. 

Do  not  allow  yourself  to  be  detracted  from  these  four  basic  fundamentals.  These  are  the  faotors 
that  have  major  influence  over  the  strike  of  the  bullet.  Too  much  emphasis  on  other  points  will 
probably  degrade  the  shooting  performance  of  entry-level  soldiers.  When  possible,  test  these 
fundamentals  for  yourself  on  a  live-fire  range.  Zero  a  rifle  and  engage  a  175-meter  target.  From  a 
steady  position,  put  the  tip  of  the  front  sight  post  Just  below  the  oenter  of  the  target,  allow  for 
any  significant  wind,  stop  breathing,  and  squeeze  the  trigger.  The  target  will,  of  oourse,  be  hit. 

Repeat  this  procedure  but  add  oommon  errors  that  you  feel  may  be  important,  for  example,  different  eye 
relief,  rifle  oant,  sight  misalignment,  different  ways  of  holding  the  weapon,  different  body 
positions.  If  the  four  fundamentals  are  praotloed  for  each  firing,  the  target  will  not  be  missed.  It 
is  also  important  to  remember  that  when  these  shooting  skllla^are  required  in  combat,  they  must  be 
performed  under  conditions  of  fear  and  stress.  Insure  that  the  soldiers  you  train  will  be  effnotlve 
oombat  marksmen  by  properly  focusing  on  the  basic  fundamentals  during  training. 


FIRING  POSITIONS 


Two  firing  positions  are  used  in  the  basic  reoord  fire  oourse.  Both  are  good  positions  for  the 
teaching  of  baslo  marksmanship  skills. 

Remember  that  only  two  actions  must  be  performed  to  hit  a  target— the  weapon  must  be  pointed  at 
the  target  and  the  hammer  must  fall  without  the  lay  of  the  weapon  being  disturbed.  Practically 
speaking,  it  is  not  neoessary  to  hold  the  weapon  tightly  with  the  nonflrlng  hand  to  make  it  shoot  in 
the  semiautomatic  mode.  If  it  were  possible  to  suspend  the  rifle  in  midair,  the  same  plaoe  each  time, 
and  pull  the  trigger  without  disturbing  the  aim,  the  rifle  would  fire  a  tight  shot  group.  This  is 
because  when  the  weapon  is  fired  without  stress,  eaoh  bullet  is  exposed  to  similar  conditions. 

However,  the  soldier's  Job  is  to  fire  while  maintaining  complete  control  of  the  weapon — being  ready  to 
rapidly  engage  additional  targets.  Therefore,  the  soldier  roust  maintain  control  of  the  rifle.  The 
Importance  of  this  is  to  understand  that  minimum  effort  is  required  to  make  the  rifle  shoot  and  that 
strong-arm  taotlcs  will  detract  from,  rather  than  contribute  to,  accurate  shooting.  (The  effects  of 
stress  on  the  rifle  are  shown  in  Figure  16.) 


FOXHOLE  POSITION  (SUPPORTED) 


This  is  an  excellent  position  that  provides  a  stable  firing  platform.  The  depth  of  the  foxhole 
position  and  the  sandbag  support  should  be  adjusted  for  the  height  and  arm  length  of  each  soldier. 


Nonflrlng  Hand  and  Arm.  The  handguard  should  rest  in  a  V  formed  by  the  thumb  and  forefinger  of 
the  nonfiring  hand,  and  lie  across  the  heel  of  the  hand.  The  handguard  should  not  be  gripped.  The 
nonfiring  hand  is  used  to  maintain  control  of  the  weapon  and  assist  in  the  rapid  engagement  of 
subsequent  targets.  The  forward  weight  of  the  rifle  must  be  fully  supported  by  the  sandbags.  The 
nonfiring  hand  and  arm  should  carry  none  of  this  weight. 
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Wlfl>  Butt.  Th#  butt  of  the  stock  is  plaoed  in  tha  pocket  formed  by  tha  firing  shoulder,  A  firm 
plaoeaent  of  the  butt  into  this  shoulder  will  lessen  tha  affaots  of  reooil. 

Firing  Hand.  Tha  firing  hand  grasps  the  pistol  grip,  and  tha  forefinger  is  placed  on  tha  trigger 
in  a  nannar  that  will  not  disturb  tha  lay  of  tha  weapon  whlla  the  trigger  is  being  squeezed.  Note 
that  the  emphasis  on  plaoement  of  the  trigger  finger  is  to  be  able  to  pull  the  trigger  without  causing 
movement  of  the  weapon.  The  tip  of  the  finger  keeps  the  finger  clear  of  the  receiver  and  is  good  for 
light  triggers.  If  the  trigger  la  hard  to  pull,  firing  performance  will  Improve  for  many  soldiers 
with  the  finger  Inserted  at  least  to  tha  first  Joint.  A  slight  rearward  pressure  should  be  exerted  by 
the  firing  hand  to  keep  the  butt  of  the  rifle  firmly  in  the  pocket  of  the  shoulder,  minimizing  the 
effeots  of  reooil. 

Firing  Elbow.  The  body  should  be  supported  by  the  corner  of  the  foxhole  position,  plaolng  the 
firing  elbow  outside  of  the  foxhole  position,  blooked  against  solid  support. 

Stookweld.  The  stookweld  is  the  mating  of  the  cheek  with  the  stook  of  the  rifle,  whlcn  puts  the 
eye  close!  to  and  directly  behind  the  rear  peep  sight.  To  obtain  a  consistent  stookwold,  a  good  guide 
is  to  plaoe  the  tip  of  the  nose  within  one  inoh  of  the  charging  handle  for  eaoh  firing.  Some 
stookweld  should  be  maintained  during  target  acquisition  (some  part  of  the  oheek  in  contact  with  the 
stook)  to  assist  in  rapidly  assuming  a  firing  position. 

Relax.  A  good  position  will  eliminate  undue  musole  strain  or  tension  whloh  distracts  from  a 
*  steady  position. 


PRONE  SUPPORTED  POSITION 

The  flrer  assumes  a  comfortable  prone  position  behind  the  weapon.  The  forward  part  of  the  weapon 
is  supported  by  the  nonfiring  hand  and  arm.  The  steadiest  positions  normally  result  with  the 
nonfiring  elbow  as  far  under  the  weapon  as  possible;  however,  the  left  and  right  elbows  and  the 
nonfiring  hand  should  be  adjuatd  to  provide  the  steadiest  possible  firing  position.  The  other  factors 
discussed  above  apply  equally  to  tha  prone  position. 


EFFECTS  OF  STRESS  ON  THE  WEAPON 

Firing  tests  have  revealed  that  any  pressures  on-^he  front  handguard  may  have  an  adverse  effect 
on  accuraoy  unless  the  same  pressure  is  applied  for  eaoh' firing.  The  targets  in  figure  16  show  the 
difference  in  bullet  strike  as  a  result  of  pressure  on  the  forward  part  of  the  weapon.  These  targets 
were  fired  with  a  hasty  sling,  whloh  pulls  the  forward  part  of  the  barrel  down;  and  a  bipod  with 
downward  pressure  at  the  rear  of  the  weapon,  which  pushes  the  forward  part  of  the  barrel  up.  This 
difference  in  bullet  strike  will  not  result  from  normal  hand  pressure  to  the  rear,  but  rearward 
pressure  does  not  contribute  to  accuraoy.  Previous  military  rifles  (HI  and  M14)  had  recoils  that 
dlsoouraged  firing  without  a  firm  crip  on  the  weapon;  however,  the  light  recoil  of  tho  M16  and  the 
extra  oontrol  provided  by  the  pistol  grip  allows  firing  without  a  firm  grip  on  the  weapon.  Pressure 
on  the  handguard  will  Influence  bullet  strike  and  is  an  item  that  must  receive  consideration  in  all 
firing  positions.  It  is  Important  to  zero  with  the  same  type  of  pressure  on  the  weapon  that  will  be 
used  for  firing. 

The  point  is  that  a  lack  of  grip  by  the  nonfiring  hand  will  net  detract  from  shooting 
performance — too  much  grip  may  detract. 
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The  left  targets  show  the  normal  zero,  the  center  targets  were  fired  with  a  hasty  sling,  and  the 
targets  at  the  right  were  fired  with  a  bipod  attached  and  downward  pressure  applied  with  the  left  hand 
forward  of  the  carrying  handle.  Note  that  the  difference  in  bullet  strike  at  300  meters  would  be  2  to 
<»  feet. 

Figure  16.  Rifle  stress  (handheld). 
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ORGANIZATION  FOR  TRAINING 


The  current  program  recormends  that  firing  lines  have  a  section  designated  for  each  platoon.  For 
example,  if  there  are  36  points  being  used  on  the  firing  line,  eaoh  of  the  four  platoons  would  be 
assigned  9  points.  This  allows  the  leaders/cadre  of  that  platoon  to  concentrate  their  efforts  on  the 
personnel  assigned  to  their  platoon.  By  the  end  of  each  period  of  instruction,  the  platoon  oadre 
should  have  a  list  of  their  platoon  personnel  who  have  demonstrated  potential  firing  problems.  An 
attempt  should  always  be  made  to  diagnose  and  correct  individual  problems  before  the  next  period  of 
instruction. 


REMEDIAL  TRAINING 


Soldiers  who  do  not  obtain  the  speolfled  minimum  standard  for  any  period  of  marksmanship 
instruction  should  have  their  problems  diagnosed  and  be  provided  appropriate  remedial  training.  All 
soldiers  must  demonstrate  a  grasp  of  the  basic  fundamentals  of  shooting  before  allowed  to  continue  in 
subsequent  periods  of  Instruction.  A  target  or  scorecard  Is  provided  for  each  firing  period  of 
instruction.  It  is  recomendod  that  soldiers  retain  these  as  Individual  progress  records  and  for 
periodic  checks  by  oadre.  These  individual  performance  records  will  be  valuable  diagnostic  aids. 


ZEROING 


The  battlesight  zero  is  th«  sight  setting  which  provides  the  highest  probability  of  hitting  the 
majority  of  combat  targets  without  sight  changes  and  with  minimum  changes  in  point  of  aim.  As  shown 
in  figure  17,  zeroing  the  M16  rifle  for  250  meters  provides  excellent  hit  probability  at  all  ranges 
out  to  300  meters. 


2BOM  ZERO 


Figure  17.  Trajectory— 250-meter  zero. 
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The  best  method  of  obtaining  a  250-meter  battleslght  zero  la  to  fire  at  a  range  of  250  meters, 
making  the  necessary  sight  adjustments  to  plaee  the  oenter  of  the  shot  group  on  the  aiming  point. 
However,  suoh  a  method  requires  extensive  terrain  and  training  time  for  flrers  to  move  between  the 
firing  line  and  targets  to  oheok  the  looatlon  of  their  shot  groups  o'-  the  use  of  ranges  and/or  target 
equipment  not  currently  available  at  most  installations.  When  projeotlles  of  the  same  type  and 
oallber  are  fired  from  the  same  type  rifle  they  nave  the  same  general  trajeotory.  The  rifle  oan  be 
zeroed  at  any  known  distance  along  the  trajeotory  oourse.  Referring  to  figure  17,  If  the  bullet's 
strike  Is  adjusted  to  hit  1  inch  below  point  of  air  at  25  meters,  point  of  aim  at  42  meters,  1  3/4 
lnohes  above  point  of  aim  at  75  meters,  eta.,  an  aoceptable  250-meter  battleslght  zero  will  result. 

The  previous  praotloe  has  been  to  zero  on  the  25H#eter  range,  adjusting  bullet's  strike  1  lnoh  (2.4 
centimeters)  below  point  of  aim. 

The  procedure  of  aiming  one  plaoe  and  adjusting  bullets  to  hit  another  has  been  confusing  to  many 
soldiers.  Harksmanshp  research  revealed  that  using  the  long-range  sight  and  adjusting  bullet  strike 
to  oolnolde  with  point  of  aim  at  25  meters  would  produoe  a  good  250-meter  zero  when  the  sight  was 
flipped  back  to  the  regular  aperture.  The  standard  rear  sight  of  the  M16  oonslsts  of  two  apertures 
(holes).  When  the  unmarked  aperture  (regular  sight)  has  been  zeroed  for  250  meters,  flipping  to  the 
aperture  marked  "L"  automatically  provides  a  zero  of  375  meters.  Figure  18  shows  the  difference  In 
bullet  trajeotory  between  the  regular  and  long-range  sights.  As  dlsoussed  above,  the  rifle  may  be 
zeroed  at  any  point  along  the  trajeotory  curve  produoed  by  the  regular  or  long-range  sight. 

Therefore,  by  flipping  to  the  long-range  sight  and  adjusting  bullet  lmpaot  to  oolnolde  with  point  of 
aim  at  25  meters  produces  a  375-meter  zero  on  the  long-range  sight;  or  a  250-meter  zero  when  the  sight 
Is  flipped  back  to  the  regular  aperture. 


After  the  standard  sight  has  been  zeroed  for  250  meters,  flipping  to  the  long-range  sight  results  In  a 
zero  for  375  meters.  Note  that  the  trajeotory,  when  zeroed  for  375  meters,  crosses  the  line  of  sight 
at  25  meters.  Therefore,  by  flipping  to  the  long-range  sight  and  adjusting  bullet  lmpaot  to  point  of 
elm  at  25  meters,  the  standard  sight  will  be  zeroed  for  250  meters. 

Figure  18.  Trajeotor — long-range  sight. 
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The  Canadian  bull  presented  another  prolan,  in  that  whan  zeroing  waa  oompleted  (tho  soldier 
naving  laarnad  to  ala  at  tha  bottom  of  tha  target),  all  subsequent  firing  was  at  silhouette  type 
targets  (with  a  eentsr-of-«ass  aiming  point).  It  waa  found  that  tha  quality  of  taro  did  not 
deteriorate,  and  much  oonfuslon  was  eliminated,  whan  a  sualed  silhouette  target  waa  substituted  for 
the  Canadian  bull.  The  new  teroing  target  in  figure  19  axl-iws  a  soldier  to  shoot  a  aoaled  silhouette 
target  (providing  the  same  visual  perception  as  an  actual  silhouette  ta.get  at  a  range  of  250  motors) 
and  adjust  bullet  strike  to  oolnolde  with  a  center-of-mess  aiming  point.  The  new  aero  target  also 
provides  additional  information  to  assist  in  making  alght  ohanges.  To  determine  sight  changes,  the 
Wrar  locates  the  shot  grouped  oenter,  ploks  out  the  horizontal  and  vertical  lines  nearest  that  point, 
and  finda  from  tha  margins  how  many  oiloks  to  move  whloh  sight  and  in  what  dlreotlon.  The  target  also 

shows  tha  aoldiar  where  hia  bullets  (fired  at  25  maters)  would  have  hit  on  an  aotual  target  at  250 

maters.  Soldiers  oan  be  shown  that  a  tight  shot  group  looeted  on  tho  intersection  of  the  two  zero 
lines  at  tha  oenter  of  tha  oirole  is  the  desired  zero.  They  oan  see  that  the  nearer  to  tha  dot  and 
tha  tighter  the  shot  group,  tha  more  likely  they  would  bo  to  hit  a  250-meter  enemy  target. 

Tha  oirole  on  tha  silhouette  la  tha  maximum  allowable  shot  group  size  for  zeroing.  While  the 
object  is  to  shoot  tha  smallest  possible  shot  groups,  ss  dose  to  the  oenter  of  the  oirole  as 

possible,  a  rifle  that  ahoots  all  three  shots  inside  tha  oirole  la  considered  to  be  zeroed.  The 

oirole  is  equal  to  tha  19-inoh  width  of  the  pop-up  field  fire  target  at  300  meters.  This  change  from 
5.2  oentlmatera  to  4  oentlmatere  (at  25  meters)  provides  a  more  stringent,  but  more  valid  standard  for 
zeroing. 
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26  METER  ZEROING  TARGET  FOR  M16A1  RIFLE 
(WITH  STANDARD  SIGHTS) 
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1.  Aim  at  target  center,  adjust  sights  to  move  shot  group  center  as  close  as  possible  to  white 

2.  At  completion  of  aero,  rotate  rear  sight  to  unmarked  aperture  and  weapon  wiU  be  battleslght 
for  250  meters. 

Figure  19.  25-meter  zeroing  target  for  M16A1  rifle  (with  standard  sights). 


ZEROING  PROCEDURE 


Previous  marksmanship  program  conducted  zeroing  before  shooting  fundamentals  were  mastered  and 
did  not  allow  for  an  opportunity  to  ohoek  or  confirm  the  zero  during  the  remainder  of  the  program. 
Additionally,  following  the  zero  period,  the  soldier  was  not  provided  with  information  concerning 
target  hits  and,  in  most  oases,  was  provided  no  feedback  about  target  misses.  The  ourrent  program 
provides  for  a  considerable  increase  in  firing  at  the  25-meter  line,  where  feedbeok  is  provided  on  the 
plsoement  of  ell  shots,  it  also  provides  a  downrange  feedback  exeroise  (to  be  used  when 
kncw-distanoes  (KD)  ranges  are  not  available!  where  sight  changes  oan  be  made  at  longer  ranges.  There 
is  then  a  return  to  the  25-mater  line  late  in  the  program  to  oonflrm  and/or  refine  the  soldier's  zero. 

The  primary  amphasla  far  all  25-mater  firing  should  be  on  the  teaohing  of  shooting 
fundamentals — tha  shooting  of  tight  shot  groups.  Once  a  soldier  oan  shoot  Well,  the  zeroing  prooesa 
is  simple . 

Keeping  in  mind  the  variability  associated  with  each  round,  sight  change  deolslons  should  always 
be  based  on  previous  shot  groups  fired  as  wall  as  on  tha  last  shot  group.  The  currant  program  also 
inoludas  a  continuation  of  firing  after  tha  initial  zero  standard  has  been  met,  for  the  purposes  of 
skill  praotloa  and  refinement  of  zero.  The  objective  of  zeroing  is  to  gat  the  shot  group  center  as 

near  to  the  oenter  of  the  circle  as  possible.  A  zero  low  in  the  circle  is  an  aotual  zero  for  175  to 

200  meters  while  a  zero  high  in  the  cirole  is  an  aotual  zero  for  275  to  300  meters.  A  zero  anywhere 

in  the  olrele  will  provide  for  target  hits  at  all  ranges  but  a  perfeot  zero  will  allow  for  soma 

shooting  errors  and  still  enable  target  hits. 

NOTE:  Many  tactical  units  have  rifles  equipped  with  the  low  light  level  sight  system  (LLLfS). 

These  rifles  do  not  have  a  long-range  sight  capability,  tliei afore,  special  targets  have  bsen 
designed  which  place  bullet  strike  2.4  centimeters  below  point  of  aim  at  25  maters. 

SHOT  GROUPING 

The  targets  in  figure  20  were  fired  by  an  experienced  marksman  from  a  prone  unsupported  position. 
These  targets  represent  tne  size  and  shape  of  shot  groups  you  oan  expeot  from  soldiers  that  ere 
applying  correct  shooting  fundamentals  from  the  supported  fighting  position. 
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Th«  targets  In  figure  21  were  fired  by  basic  trainees  with  weapons  of  known  shooting  quality. 
The  top  three  targets  refleot  the  oorreot  application  of  shooting  fundanentsls. 

The  bottom  three  targets  obviously  refleot  flrer  errors  and  thane  are  relatively  easy  to 
dlagnoa*  beaause  95  percent  of  these  size  shot  groups  are  caused  by  Improper  trigger  squeeze.  Only 
improper  trigger  squeeze  oan  logloally  oause  thin  amount  of  error  with  a  good  weapon  at  25  meters. 

The  three  targets  In  the  middle  of  figure  22  are  more  difficult  to  diagnose.  The  oolalara  are 
not  properly  applying  shooting  fundamentals.  You  should  observe  the  soldier  firing— oheok  to  Insure 
he  has  a  steady  and  relaxed  position,  oheck  to  insure  he  understands  aiming  or  oheok  It  with  the  M16 
sighting  device,  Insure  that  breathing  is  properly  controlled,  and  observe  trigger  squeeze,  or  use 
ball  and  duurny  to  insura  that  the  rifle  Is  not  being  moved  at  the  moment  of  firing. 
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Thesa  targets  were  fired  using  weapons  of  known  shooting  quality.  The  top  targets  reflect  the  correct 
application  of  shooting  fundamentals.  The  bottom  targets  indicate  that  the  soldier  knew  when  the 
weapon  was  going  to  fire  and  needs  to  work  on  tigger  squeeze.  The  center  targets  indicate  that  some 
or  all  fundamentals  are  not  being  correctly  applied. 

Figure  21.  Shot  groups  from  entry-level  soldier  firings. 
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The  key  to  correcting  firing  orrora  la  to  atay  with  tha  baalo  fundamentals:  a  ataady  rifla  with 
the  tip  of  tha  front  alght  poat  at  tha  alalng  point  and  a  aurprlsa  firing  Mill  raault  In  tight  ahot 
groupa . 


SCALED  SILHOUETTE  TARGETS 


j  On a#  tha  aoldlar  haa  aaroad  hla  waapon,  tha  tralnar  la  faoad  with  tha  task  of  building  on  and 

!  ralnforelng  baalo  marksmanship  skills.  Of  kay  Important)#  la  providing  a  transition  to  flald  flra 

f  (pop-up)  targats,  which  require  now  skills  on  tha  aoldlar'a  part.  Tha  tralnar  oust  Inaura  that  a 

natural  tranafar  of  skills  aoqulrtd  with  25-aetsr  saro  targata  la  provided  to  the  more  oomplex  task  of 
.  engaging  targata  at  range.  The  use  of  aoalad  silhouettes  on  a  25-meter  range  la  one  method  of 

providing  this  transfer. 

f  Tha  aoalad  silhouette  targets  (figure  22— actual  target  also  la  IS  a  23)  ware  daalgnad  to  aaalat 

In  the  transition  from  firing  at  25-meter  sarolng  targata  to  engaging  pop-up  targats  on  tha  flald  flra 
)  range.  Tha  targats  on  tha  loft  are  engaged  with  thraa  rounds  eaoh  from  tha  prone  unsupported 

,  position.  This  exeroise  gives  an  lndloatlon,  at  25  meters,  of  likely  hits  and  misses  whan  tha  flrar 

>  ,  later  shoots  at  actual  pop-up  field  flra  targets.  It  Is  also  helpful  In  the  teaching  and  tha 

praotlolng  of  proper  aiming  point. 
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Aialng  at  ana  of  the  blaok  silhouettes  will  raault  in  hitting  tha  allhouatta  in  approximately  tha 
aaata  piaoa  u  ar  aatual  alia  targat  would  have  baan  hit  on  tha  fiald  flra  ranga.  (Remember  that  wind 
,“*ot  ^  bullets  sueh  at  85  meters.  but  will  hava  an  affact  at  graatar 
aiatanoaa.)  These  targets  hava  baan  raduoad  in  alia,  ao  that  whan  viawad  from  25  metera  they  appaar 
for  example.  tha  firar  will  nota  that  tha  front  alght  appaars  largar  than  tha 
»k*?**P  **r****  **  *oaa  whan  a  300-matar  targat  la  angagad  at  actual  ranga.  In  othar  words, 

tha  visual  paroaptlon  tha  firar  gata  fro#  shooting  tha  aoaled-down  300-meter  targat  on  tha  25-meter 
ranga  is  slallar  to  tha  visual  paroaptlon  ho  gats  from  ahooting  tha  aetual  targat  at  a  dlatanoa  of  300 
■stars. 

If  thaaa  allhouattaa  ara  hit,  it  maans  that  tha  targata  looatad  at  tha  actual  dlstanoaa  would 
probably  also  ba  hit.  On  tha  ethar  hand,  if  tha  allhouatta  targata  ara  not  hit,  it  la  probabla  that 
tha  fiald  fira  targata  will  not  bo  hit.  A  aoldlar  who  cannot  hit  tha  25-meter  aoalad  allhouattaa  la 
not  roady  for  fiald  firing. 

Tha  tlMd  fira  allhouatta  targat  at  figura  23  uaaa  tha  a  ana  information  feedbaok  prinoipla  aa  tha 
75-1 T5-300-«eter  aoalad  allhouatta  targat.  but  is  lntandad  to  ba  a  pravlaw  of  tha  psrformanua 
requirements  of  tha  ooabat  fira  and  raoord  fira  parloda  of  instruction.  Tha  oxarolsa  is  oharaotarlxad 
by  s 


1.  Inclusion  of  50-,  100-,  150-.  200-,  250-,  and  300-matar  aoalad  allhouattaa  to  ba  flrad 
at  from  tha  fighting  position  (supported)  and  prone  position  (unsupported). 

2.  A  requirement  to  fira  at  all  10  allhouattaa  par  targat  under  time  pressure. 

3.  Rapid  ahlfta  of  point  of  aim  from  allhouatta  to  silhouette. 

4.  Tha  absanoa  of  a  olaarly  defined  pattern  of  silhouettes  on  tha  target.  Soldiers  must 
quickly  choose  a  strategy  for  sequencing  shots. 

5.  An  additional  opportunity  to  critique  aiming  point  and  teaoh  proper  hold  for  targets  at 

range. 

6.  Ability  to  asaeaa  hits  and  misses  for  trainer  critique. 
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Tne  exeroise  emphasizes  the  task  requirements  of  rapid  target  engagement  under  time  praaaura. 

The  soldier  completes  the  axarolsa  with  some  understanding  of  what  will  be  required  in  subsequent 
axerolses.  For  the  more  aooompllshed  shooter,  the  axarolsa  Is  challenging.  For  the  poorer  shooter, 
the  axarolsa  provides  another  opportunity  for  diagnosis  and  remedial  training.  These  training 
benefits  are  aooompllshed  on  a  25-meter  range  using  an  Inexpensive,  single  target  format.  (Aotual 
target  size  is  18  x  23  lnohes.) 

An  advantage  of  firing  on  a  25-meter  range. is  the  opportunity  for  the  flrer  to  approach  and  lnapeot 
the  tanget.  By  looatlns  his  shots  relative  to  the  point  of  aim,  the  flrer  Is  provided  Information  on 
the  adequaoy  of  his  marksmanship  skills.  The  same  principle  applies  to  rounds  looated  on  targets  at 
any  range.  By  introducing  the  soldier  to  downrange  feedback5  at  75-  and  175-aeter  targets,  the 
trainer  provides  several  additional  dimensions  to  the  BRM  program  of  Instruction  (POI) — 

both  hits  and  misses  are  oaptured. 

mistakes  are  Identified  and  oorreoted. 

sights  are  adjusted  to  provide  the  best  possible  zero. 

good  shooters  are  made  better. 

spotters  are  used  to  help  trainers  spot  soldiers  needing  help,  and  effeots  of  gravity  and 
wind  are  experienced. 


K 

See  bibliography 


The  use  of  Information  feedback  as  a  method  of  improving  skill  acquisition  has  been  long 
substantiated  by  research  studies.  This  faot  has  been  used  to  develop  a  period  of  lnstruotlon  of 
basic  rifle  marksmanship  incorporating  feedbaok  of  where  each  round  strikes  (both  target  hits  and 
misses).  For  initial  field  firing,  this  is  an  Improvement  over  the  use  of  only  pop-up  targets,  whloh 
offer  all-or-no  feedbaok  information  on  hit  or  miss. 

Downrange  feedback  provides  not  only  the  oapture  of  all  hits  and  misses,  but  also  the  opportunity 
to  measure  how  close  or  far  a  bullet  strike  is  from  where  It  Is  intended  to  be.  Provided  suoh 
information,  the  soldier  can  reflue  his  skills.  In  addition  to  this  logical  advantage  to  downrange 
feedback,  as  a  practical  matter,  the  exercise  is  simple  to  execute.  All  that  Is  required  are  large 
target  frames  or  witness  panels  on  which  are  stapled  E-  or  F-type  silhouettes.  Downrange  feedback 
configured  In  this  way  does  not  required  extensive  Investment  In  equipment. 

Targets  were  developed  for  use  at  75  and  175  meters,  Including  sight  ohange  information,  and  are 
shown  photo-reduced  in  figures  2M  and  25.  The  aotual  size  of  these  targets  are  the  same  as  F-type  and 
E-type  silhouettes  respectively. 

When  facilities  do  not  permit  this  period  of  instruction  to  be  conducted  on  a  range  with  targets 
at  75  and  175  meters,  the  trainer  is  still  faced  with  the  task  of  building  on  and  reinforcing  basic 
marksmanship  skills.  Of  key  importance  is  providing  a  transition  of  field  fire  (pop-up)  targets  whloh 
require  new  skills  on  the  soldier's  part.  The  trainer  must  Insure  that  a  natural  transfer  of  skills 
(acquired  with  25-meter  firing)  is  utilized  in  the  more  oomplex  task  of  engaging  targets  at  range. 

The  use  of  additional  scaled  silhouettes  on  a  25-raeter  range  Is  one  alternate  method  of  providing  this 
transfer. 
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Aim  at  the  X,  move  shot  group  to  center,  olick  each  sight  the  number  of  times  marked  on  line.  Allow 
for  wind  before  making  sight  adjustments. 

Figure  25.  175-meter  known  distance  target. 
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FIELD  FIRE 


Minor  adjustments  hava  been  mada  to  tha  two  flald  flra  pariods  of  Instruction.  These  changes  are 
daalgnad  to  provlda  a  hotter  transition  to  flald  flra  targets  while  developing  soldier  confidence  that 
all  targets  oan  be  hit,  and  to  present  a  targst  array  that  will  better  prepare  the  soldier  for  reoord 
fire. 


It  la  important  for  the  soldier  to  know  where  his  bullets  are  going  If  any  targets  are  missed.  A 
scorer  should  be  used  to  assist  tha  flrer  In  determining  bullet  strike  for  target  misses. 


TARGET  DETECTION 


Target  detection  is  lnoluded  in  the  ourrent  program  as  oonourrent  training  during  the  field  fire 
periods.  It  la  listed  as  oonourrent  training  only  to  oonserve  time.  Target  deteotlon  Is  considered 
to  be  an  Important  block  of  instruction,  and  it  is  intended  that  It  be  presented  as  a  high  priority 
aubjeot  that  all  soldiers  attend.  A  soldier  oannot  hit  what  he  oannot  deteot  and  thus  does  not 

engage. 


RECORD  FIRE 


To  qualify  on  the  previous  reoord  fire  course,  a  soldier  had  to  hit  17  or  40  targets,  or  43 
peroent.  The  ourrent  program  lnoreases  the  minimum  targets  hit  to  qualify  from  43  peroent  to  58 
peroent,  or  23  of  40.  This  means  the  soldier  must  hit  six  additional  targets  In  order  to  qualify; 
however,  six  targets  have  been  moved  to  a  closer  range.  Nonetheless,  In  theory.  It  is  a  higher 
standard  beoause  all  six  of  the  targets  that  have  been  moved  to  a  oloser  range  must  be  hit. 
Additionally,  many  exposure  times  have  been  reduoed.  The  basis  for  this  ohange  Is  threefold: 

1.  It  Is  universally  aooepted  that  the  ourrent^atandard  Is  too  low. 

2.  A  reoent  threat  analysis'*  reveals  the  largest  array  of  personnel  targets  are  normally 
encountered  In  the  100-  to  200-meter  range. 
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See  bibliography. 


3.  Firing  data  from  typical  M16's  indicate  that  targets  out  to  200  meters  will  be  hit  by 
all  rounds  if  the  soldier  applies  proper  fundamentals.  A  few  targets  beyond  this  range  will  probably 
be  missed  even  though  the  soldier  applies  all  fundamentals  that  he  is  taught,  but  most  targets  should 
be  hit  even  at  ranges  greater  than  200  meters.  Any  soldier  who  praotloes  the  fundamentals  will  have 
no  difficulty  qualifying  on  this  oourse  of  fire.  Changes  in  qualification  scores  are  as  follows: 


Expert 

Sharpshooter 

Marksman 

Unqualified 


Previous 

28-40 

24-27 

17-23 

16  and  below 


Current 

36-40 

30-35 

23-29 

22  and  below 
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APPENDIX  A 

TRAINING  AIDS  AND  PROCEDURES 


Several  training  teohnlquas  ara  available  to  assist  the  soldier's  understanding  shooting 
fundamentals  before  live  firing  or  to  assist  in  remedial  training  for  those  soldiers  who  experience 
problems  during  training.  If  newly  developed,  approved  eleotronio  devices  (for  example,  Weaponeer) 
are  available,  they  are  reooimendad.  However,  several  procedures  that  should  be  available  at  all 
looatlons  are  dlsoussed  below— target  box  exeroise,  Paige  sighting  device,  dlmo-washer  exerolae,  M15A1 
sighting  devloe,  M16  sighting  device,  dominant  eye  trslnlng  aid,  and  ball  and  dummy  exeroise.  The 
ball  and  dummy  exeroise  is  considered  to  be  a  good  diagnostic  exercise  that  oan  bo  used  on  the  firing 
line  to  Identify  the  aomon  problem  of  anticipating  weapon  firing.  The  M16  sighting  devloe  oan  also 
be  used  on  the  firing  line  to  assist  In  diagnosing  problem). 

The  current  program  Includes  dry  firing  as  a  training  procedure.  The  previous  program  introduced 
the  soldier  to  the  supported  fighting  position  for  the  first  time  during  initial  live  firing.  It  is 
oonsldered  very  important  for  the  soldier  to  have  a  period  of  relaxed  time  (without  the  constraints 
and  pressures  of  the  llve-flre  environment)  to  practice  the  baslo  shooting  fundamentals  from  the 
foxhole  supported  and  prone  unsupported  positions  before  live  firing.  Dry  firing  should  be  conducted 
until  the  soldier  oan  effeotively  demonstrate  the  performance  of  baslo  shooting  fundamentals  (steady 
position,  aiming,  breath  oontrol,  and  trigger  squeeze)  In  a  well-coordinated  and  confident  manner. 

The  trainer  must  Insure  that  dry  firing  Instruction  Is  olosely  and  properly  supervised  to  Insure  that 
praotloe  does  not  become  boring.  Dry  fire  training  Is  an  effective  training  procedure  whloh  oan  be 
Implemented  throughout  marksmanship  training,  resulting  In  Improved  record  fire  scores. 
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TARGET  BOX  EXERCISE 

The  purpose  of  the  target  box  exercise  is  to  teach  and  to  permit  the  trainee  to  practice 
consistent  placement  of  the  aiming  point.  The  exercise  requires  a  rifle  requires  a  rifle  rest,  a 
target  box  on  whloh  Is  attaohed  a  plain  piece  of  paper,  a  penoll,  and  u  team  of  flrer  and  target  man. 

The  flrer  places  the  rifle  firmly  in  the  rifle  rest  and  assumes  a  t'odlfied  prone  firing  position 
along  side  of  It.  While  looking  through  the  rifle  sights,  the  flrer  motions  the  target  man  to  move 
the  target  paddle  In  line  with  the  sights.  It  Is  Important  to  Insure  that  the  target  box  be  25 
meters  from  the  muzzle  of  the  weapon,  since  the  silhouette  on  the  target  paddle  is  scaled  to  depict  a 
250-meter  target  viewed  at  25  meters.  When  the  silhouette  appears  in  pro).sr  position  above  the  front 
sight  post,  he  gives  the  signal  to  mark  the  paper.  The  target  man  marks  through  the  small  hole  in  the 
paddle.  The  paddle  Is  then  removed  and  the  target  man  marks  the  spot  II.  The  paddle  Is  once  again 
plaoed  at  a  different  starting  point  against  the  sheet  of  paper  and  the  exercise  Is  repeated  two  more 
times.  After  the  third  "shot",  the  three  points  are  triangulated  and  labeled  as  shot  group  II.  The 
exeroise  should  be  repeated  as  many  times  as  necessary  to  achieve  shot  groups  that  will  fit  Into  a  4 
oentlmeter  olrole. 

A  trainer  must  monitor  the  exercise.  The  trainer  should  not  only  observe  the  trainee  as  the 
rifle  Is  sighted,  but  must  discuss  shot  group  size  and  placement  relative  to  aiming  errors.  Only  when 
the  trainer  Is  satisfied  that  the  trainee  Is  profiolent  In  sighting  the  weapon  should  the  target  man 
exohange  roles  and  become  the  flrer. 


THE  RIDDLE  SIGHTING  DEVICE 

The  devloe  is  used  to  Insure  that  firers  oan  obtain  the  correct  sight  picture  with  their  own 
weapon.  This  devloe  consists  of  two  parts: 

1.  A  small  metal  frame  whloh  attaches  to  the  front  sight. 

2.  A  plastic  strip  that  has  a  magnet  attached  and  a  silhouette  target  printed  cn  it. 

The  device  Is  attached  to  the  front  sight  post  and  Is  then  moved  until  the  flrer  obtains  the 
correct  sight  picture,  which  can  be  checked  by  a  trainer  using  an  M16  sighting  device. 


THE  DIME-WASHER  EXERCISE 


The  dime-washer  exeroise  Is  an  additional  activity  to  perfeot  the  fundamentals  of  shooting.  In 
addition  to  tha  flrer's  rlfla,  thrsa  othar  ltams  of  equipment  ara  raqulrad: 

1.  A  washer  or  dima. 

2.  A  three-lnoh  plastic  disk  with  a  1-lnoh  oenter  hols. 

3.  A  zeroing  targat  posltlonad  25  motors  from  tha  firar. 

Tha  exarolsa  is  oarrlad  out  in  two-soldier  teams.  The  flrer  assumes  a  supported  or  unsupported' 
firing  position  end  is  orltiqued  by  tha  assistant  and  tralnar.  The  assistant  assumes  a  position 
slightly  forwsrd  of  the  muzzle  and  on  tha  side  of  the  rifle  opposite  the  firar.  He  plaoes  tha  plastlo 
disk  over  tha  barrel  and  against  the  front  sight  guard.  The  disk  serves  to  blook  the  flrar's  view  of 
tha  washer  or  dime,  thus  emphasizing  oorreot  aiming. 

The  assistant  then  positions  himself  so  that  hs  oan  watch  the  flrer's  eye  and  trigger  finger. 

The  flrer  is  now  lnstruotad  to  cook  the  rifle  and  aim  at  tha  target.  When  the  flrer  is  on  target,  the 

assistant  balanoas  the  washer  or  dime  on  the  barrel  so  that  it  does  not  touch  the  flash  suppressor. 
After  balanolng  the  washer-dime,  the  assistant  tells  the  firar,  "READY”,  and  olosely  observes  the 
flrer  during  the  trigger  squeeze. 

If  the  washer-dime  drops  from  the  barrall  during  the  trigger  squeeze,  the  assistant  Informs  the 
flrer  of  the  cause.  The  rlfla  is  then  reoocked  and  the  exeroise  repeated.  Other  firing  positions  may 

be  used.  The  elm  of  the  exeroise  is  for  he  flrer  to  consistently  dry  fire  without  causing  the 

washer-dime  to  fall. 


M15A1  SIGHTING  DEVICE 

The  M15A1  sighting  device  is  a  cardboard  device  designed  to  demonstrate  rifle  sight  alignment-  and 
point  of  aim.  Even  though  the  sight  ploture  of  the  sighting  devioe  is  not  a  completely  accurate 
representation  of  what  the  trainee  sees  when  sighting  the  rifle,  the  M15A1  Is  useful  during  the  first 
sessions  of  marksmanship  fundamentals. 

The  front  of  the  card  has  an  opening  (the  rear  sight  aperture)  through  which  two  inserts  are 
visible: 

1.  The  front  sight  post  and  blades. 

2.  A  silhouette  soaled  to  the  size  of  the  front  sight  blade.  Both  are  independently 
movable.  Thus,,  the  front  sight  post  can  be  moved  to  the  center  of  the  aperture,  independently  of  the 
silhouette  which  can  be  positioned  above  the  front  sight  post.  The  trainer  can  demonstrate  to  the 
trainee  that  sight  alignment  is  the  process  of  locating  the  tip  of  the  front  sight  post  in  the  oentral 
region  of  the  rear  sight  hole.  Although  centering  the  front  sight  post  in  the  peep  sight  hole  rapidly 
becomes  an  automatic  process  as  rifle  practice  continues,  trainees  unfamiliar  with  iron  sights  may 
find  manipulating  the  illustratd  sight  post  useful. 

The  M15A1  also  provides  for  demonstration  of  the  proper  relationship  between  the  front  sight  post 
and  the  silhouette.  As  is  the  case  with  the  sight  alignment,  placement  of  the  aiming  point  should  be 
demonstrated  by  the  trainer  who  is  monitoring  the  trainee's  grasp  of  aiming  fundamentals. 

THE  M16  SIGHTING  DEVICE 

The  Mi6  sighting  device  (also  referred  to  as  the  Belgian  sight  or  cheater  device)  is  metal  with  a 
tinted  glass  square,  that  when  attached  to  the  rear  of  the  M 1 6  rifle  carrying  handle,  permits  a 
trainer  to  observe  a  flrer's  sight  alignment  and  aiming  point. 

This  device  can  be  used  in  two  ways.  The  first  is  to  use  it  while  conducting  the  Paige  sighting 
device  exercise.  The  second  is  to  use  the  devioe  while  dry  firing  or  live  firing.  However,  a  brass 
deflector  must  also  be  used  during  live  firing;  otherwise,  brass  cartridge  cases  ejecting  from  the 
rifle  will  hit  the  trainer  in  the  face  or  eyes. 

THE  BALL  AND  DUMMY  EXERCISE 

The  ball  and  dummy  exercise  may  be  conducted  on  sny  live-fire  range.  The  soldier  is  provided  a 
magazine  loaded  with  a  random  selection  of  live  am'  rounds.  In  some  cases,  the  exercise  may  be 

more  effective  is  the  trainee  is  not  informed  that  izir.e  contains  dummy  rounds  so  that  the 

normal  firing  procedure  may  be  observed.  Any  movem  the  body  or  rifle  that  can  be  detected,  when 

the  firing  pin  hits  a  dummy  round,  is  a  clear  message  ..,ot  proper  trigger  squeeze  is  not  being 
applied. 
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DOM  IN*  (ft  EYE  TRAINING  AID 


There  are  several  prooedure*  that  oan  ba  uaad  to  determine  which  eye  U  tha  dominant  or  master 
aya.  Tha  following  technique  oan  ba  performed  quiokly  and  ia  tha  aoat  aoeurata  fiald  taohnlqua 
avai  labia. 

Cut  a  1-lnoh  circular  hola  in  tha  oantar  of  an  8-  x  10-inoh  plaoa  of  materiel  (oan  ba  anything 
from  papar  to  plywood). 

Tha  trainer  positions  hlnaalf  approximately  5  faat  in  front  of  tha  soldlar.  Tha  tralnar  oloaaa 
hia  nondominant  aya  and  nolda  hia  flngar  up  in  front  of  and  juat  balow  his  dominant  aya  to  provlda  tha 
soldlar  with  an  alalng  point. 

Tha  aoldlar  holds  tha  training  aid  with  both  hands  at  walat  laval  and  looks  with  both  ayos  opan 
at  tha  tralnar 'a  opan  aya.  With  both  ayaa  foousad  on  tha  tralnar' a  opan  aya  and  arms  fully  axtandad, 
tha  soldlar  brings  tha  training  aid  up  between  hlnaalf  and  tha  tralnar  whllo  oontlnulng  to  look  at  tha 
trainer's  aya  through  tha  hola  in  tha  training  aid.  Tha  soldlar'a  aya  tha  tralnars  aaa  through  tha 
hola  in  tha  training  aid  is  tha  soldlar'a  dominant  aye. 


WEAPOHEER 

Tha  Ueaponasr  lo  a  rifle  firs  simulator.  It  operateo  on  115  volts  AC  and  raqulras  an  Indoor  araa 
approximately  6  faat  wide  and  18  faat  long.  Tha  firing  station  oonslsts  of  a  modified  M16A1  rifle  tht 
reoolls  and  provides  sourd  simulation  through  aarphonas.  Tha  raooll  and  sound  lavala  may  ba  varlad. 

A  misfire  mods  Is  available  to  enable  detection  of  flinching  and  to  reinforce  Immediate  aotlon. 

The  weapon  funotlona  similar  to  an  aatual  H16A1  rifle  and  requires  similar  actions  of  the  flrer. 
The  Weaponeer  oan  ba  areotad  so  that  all  basic  firing  positions  oan  ba  used.  The  target  display 
oonslsts  of  a  scaled  25-meter  zeroing  target  and  E-type  sllhouetea  soaled  to  represent  targets  vlwwed 
from  100  and  250  meters. 

A  oonsole  contains  the  controls  needed  to  operate  the  system.  Targets  may  be  manually  raised  or 
lowered  or  sat  for  random  raise  (variable  exposure  time)  in  a  klllable  mode.  The  oonsole  oontalns  a 
visual  display  (small  TV  aoreen)  that  shows  the  target,  aiming  point  of  tha  flrar  (an  exoellent  way  to 
oheok  for  a  steady  position),  and  simulated  bullet  strikes  (up  to  32).  An  Important  feature  of  the 
Weaponeer  is  the  playback  whioh  shows  the  aiming  point  for  tha  last  3  seconds  before  firing  eaoh  shot. 
This  is  an  exoellent  way  to  diagnose  improper  trigger  control. 
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APPENDIX  B 

BRM  POI  RECAPITULATION 


TITLE 


HOURS 


HOUNDS 


Introduction  to  Rifle  Narltamanahip 
and  Menhanioai  Training 


2 

3 

A 

5 

BA 


6B 

7 

6 

9 

10 

11 

12 

13 

11 


Fundamentals  of  Shooting:  Dry  Flra 
Fundamentals  of  Shooting:  Live  Flra 
Prsotlue  Firing:  Zero 
Praotloa  Firing:  25-rteter  Silhouette 
Down range  Feedback:  75  and  175  Motors 
or 

Doknrange  Feedback:  25  Maters 

Field  Fire:  Single  Targets;  and  Target  Deteotlon 

Field  Fire:  Single  and  Multiple  Targets 

Zero  and  timed  Fire  (25-Meter  Silhouette) 

Praotloe  R.ioord  Fire 
Combat  Flring/Reoord  Firing 
Automatic  Firing 
Protective  Marie  Firing 
Night  Firing 

TOTAL 


0 

0 

9 

16 

16 

30 


(M) 

n 

n 

n 

n 

7 

2 

2 

3 

60 


ONLY  if  6A  is  Impossible 


(56) 


(36) 

42 

36 

32 

40 

90 

21 

20 

3° 

386 

(See  note  1) 
(392) 


NOTES: 


1.  Total  rounds  do  not  Include  anmunltion  required  for  remedial  training,  ammunition  used  for 
demonstrations,  or  blank  ammunition. 


2.  When  available,  the  Weaponeer  should  be  used  during  all  periods  for  diagnostic  and  remedial 
training.  Soldiers  may  be  returned  to  remedial  training  during  any  period. 


B-1 


APPFNDIX  C 


BIBLIOQRAPHV 


1.  A.  0.  Osborn*,  J.  C.  Morey,  »nd  S.  S<wlth,  Adequacy  ofM^lftAIBlfie  Performance  and  Ita 
Impltoatlona  for  Markamnahlp  Training,  Utton-rtelfonios/MI,  5ra!t  ftesearoh  Heport,  July  1979* 


2.  T.  J.  Thompson,  S.  Smith,  J.  C.  Horsy,  and  A.  D.  Osborns,  Sffeotivenem  of  Improved  Bsslo  Rifle 
Markswanahlp  Training  Programs.  ARI/Litton-Mellonloa  Draft  Research  Report,  January  T555T 


3,  Osborns,  Horsy,  and  Smith,  op.  olt. 


U.  Smith,  Thompson,  Evans,  Osborns,  Massy,  and  Horsy,  Sffsots  of  Down -ft anas  Feedback  and  ths  API 
Zeroing  Target  in  Rlfla  Marksmanship  Training.  ARI/Utfcon-jieilonioa  Draft  Research  Import, 

February  1979. 


Smith,  at,  al.,  op.  olt. 


6.  R.  D.  Klein  and  T.  J.  Tisrnsy,  Analysis  of  Faotora  AiVsetlng  ths  Development  of  Threat  Orlsntsd 
Small  Arms  Training  Facilities,  Litton-Msllonios/ARX  Draft  Rasaaroh  R 


Field  Manual  23-9,  M16A1  Rifle  and  Rifle  Hsrksmannhlo,  June  197** 


8.  Osborne,  Morey,  and  Smith,  op.  oit. 


9.  Thompson,  et.  al,,  op.  oit. 


*■■  >-L-  »■  ^  -  1.1-1 


